


^♦rWti^. 




^'*if « r*-',* 1 „ fc i'^i 



-■l^**A^.AJ^ 





n 



% 



i \i \.\ V. \J \ 






?:> 



f V P !■ 



■* 



i ' ' I 

i i 1 %. i H K ^1 ¥ 

% t % i^ h V,. ® '^^ \t 

^ I- ,^ . ,v ^ ^^ «■ - 



I 



p 



F 



aJ 



ki '4 ij 'k^ 1\ 

■S^ Ix % & II 

, 'Sr-^.i W.T *-^i> *Ti* I*!.?* 



I . % 



'.^^>? 



i> 



'^ 






1. 



i 



f 



'"'$!t 



P 
i 

9 



J : 2 J 

I I > * 

\j ^;^j S.I \^4 

I 1 '% I' 



£•2 "-g^ !<d '^fj, 

U' "^ ^ -S 

i "i ^4 U 




^\^ 






■f 



^ % % % 




If 



f^gistei-eA li^ 2285 



y/ 



^ 



ii, „ I^BGRT BoVLE fe- Sony 



;r^vl 






I. •• u 






'P iP 3 P " 










.'Ms ■ 

% l| ^^ ^ " 

U ! i M 

^^ >J \> )l i'A %i %l 

■*: v% ■%» ';a~^. laf J^ Tv" 

»^ f«i ATI 

^ \«l >t> 

^E v^-i vs^^j^ 

p J ji J> fi p «^ 

' T " I 

^ v^ v^ -> ^ ?^- -^ 



y y 



.p 



?^ 1/ 






I 



fel-'*" 



ki y k! 



v" 



4- 

•J 



y .•-. 



4 y 



f r 



1 ^ 







'-^1 
fi 









.) 






f 1 5j I 



1 



I .1^ 






«/? 



% 1 % 
} t ^ 




1*« 






p. 



.-.^■•^ :> >^ ^'.-s;^- ^'>^^^:<i^u-^V!i 










^ /T 




r C/^ 



J --.^-^^■-'^— -T' 






)'-1 \ 



■-- — >- — 



'[y r?ot only cX3 cx b^i3ine^3 
Cdt^Io^tie bht cxl5o a.3 a 

(Nndhow it mcxy be 5^jcce55foll3^ 
cichieOcA witft the jimple3tnQe(\nj 
by An intelligent conipre}7en3ic^n 
of tf\^ 1(^W3~ which govern ifie/ 
movement^ <yf Air And t^^ ^ti.'^' 
5£5ti*^n o/^ tje f^o\x/er/iil DAt^iul 
j5rce5wf)ich Are bnceAyinglyin 
o])erA^on.(5ee 5^pplGmer)tvfcv^eViii, 

'J/ie Action o/^ botfi nAlardl 
ahA Arb/iciAl meltio^^ o^ Ventt- 
lAtion 13 likewise AejcnbedAnA 
illi^jtrAte^ by ^lA^rdme?, wtfi AH 
e>I^o5itiot7 in brfef o/^t/ic\?iewj 
held hy hi^h A'^tfioritie^ on tfte 



5t4bject; 
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''Ince55AatmovcnicF7t<if 

^\r in ol^r cities t\ndav\7el- 
lin^3 tot^Ke5hdrcir7tti>3 
con3tcxntchdn^edt7dVcn- 
tildt^on wilUo on iww- 

"In {^15 country.^ inAceA. 
m most col/ntries, even^ 
compdrdtive quiescence 
o/^ the dir/or more tfidn d 
j^w hourj 15 3CArccl3/ Known. 
7\lr is called '3t}ir when- 
it is redlly moving lorli 
miles &n hour 7\dvdnta^e 
therefore can be t<^ken of- 
tt)[5 Aspimtin^ power of- 
t/ievv)in<^ tp Cdljse d mov?e- 
ment <^ t)^*^ o^ir ^p (^ t^be^ 



D^J.W.IiAYWARD. 

*'I/tf^e inlets dndol^tlct3 be 
properly; proportioned &^ 
oben,tl^e orAindry dt^^os- 
pAcric press^jre willcdrry 
on ttic ventildtion o^liit^ ef- 
;ficientlA/,dnd tfie whole-, 
Ho^pitdl will be Kepj*ire3h 
dnAec^m/ortdble hy \h^ nc^t: 
tjrdl /orccs dlone. J^at^- 
"Ndt^rdl Vendlcition is> 
certdirij>' wUchXphe pre- 
ferrcd< to dnj' dnd every 
drtificidl 5V7jtem whctt^er 
on tfvc plentim or vdcu^ni 
prrr^cipk:* ^^ M^ ^^ 
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'A f)eof:)les' beAltfv's A rvd^tjorv^ weAltfv:_FRANKi_iN!' 
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LORD KELVIH 

''Ihcsve seen 5ever<^l 
^^iffereni- forms of 

Ventjlc^tor in a^cfucxl 

plecv^tsre in te&bfyin^ 
tp ^eir efficier>c3/. <^-^ 
T/ie\/ fhoro^^Kly re^xli^e 
the-pAV^urdWe dt?ltcipc5^- 
Iton^ \A;Kic}? 1 fbrme^^ 
from ex'perimenll^ on 
moAel^ shown |> nr^c 
by A^ Boyl^:^^^ 



SIF. DOUGLAS 

GALroN,nRw.5. 

*'Bov;le'5 (owls are 
<xrrdn4e<^ voitji f ix^ed. 
bUAes, which AiOer^tKe 

3kireci' <xctton or )^^ 
wind<, <xnd itiis cd^t^^eb 
ttiem Alwa^)5 ^ o^ssish 
ftie exhactisf; a^nd^ the/, 
moreoOer, eifor^k o^r? akca 
of exhd^^s^: conciAercxbly 
Idrder fh^n l^e o^ree^ 
of |he itjbe.' ^ 
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SIKARTMVRW 
5L9nFlELD,ARA 

a^S^y^jr. A RCH ITECT 

'Air-Pt^mpVenitl-Nj^r 
of y^e^S''^ Robert Boyle 

resijIfS. I believe fhe^ 
5_ysf^m lo be A soz^nd. 

of v)(\rie<X <\t>plicAtion 
wiri^ st^ccess:^e3fe^s3*'>^ 
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/\RW\JI^(ATE5.F.RiBA 

ARjCniTECT To THE C8PWJi. 

^Ihave u^edvoiirAir-Pt^mp 
Venitlcxt^r witfc sAijsf^c{3ry 
re5ult5.Tbo3e fiXe^t^nAe^r 
my 3<rreciion ^t ^^ H^^- 
Arv; oF tKe Inner temple 
hcxve re<\li^edmy e>lpec- 
ftxijons (xnd. cprnpletgiy 
fulfil rt^eobjeci-^^hich 
I ho<d i n \;iew. 1 consider 
thi^ ovpplieafton of i+\em 
e. severe tests <^i^<5^ H^^ 
Stjccess vwhich he^b (yW~ 
enAe<ik ijr confirms fKe 
5r<xtemeru^ which votj-^ 
mAKe 03 (b ijeir cffitiAcy/' 
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'Pure Air is l^e breAiJi of life; Fotil Air tf\e Angel of dedth" 



^IR.TrtOMA^(RAVWfot^. 

"My experience of th e- 

proce(;^ of forcing Ainn1;° 
btjildirx^s isnoj'inil's 

And. coXind. mean) f^r th^ 
supplv; of (Mr 15 rti? r\(^^ 
Uml one oFohr^inin^ 
ii- fi-om <x pure (^oUrce in 
A free An^nAfMrJ floxO" 
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"Ulweky^fin^rtieoreijc^l 
men r-Afher inclinedvi^ 
look v»}irti A (itr\d^m dmoynl 
oF ^isdAin fcjpon pr^cftcAl 
men,AnA fo (KinK jt^^r 
pr<^cUt(^l f^'^'^ Know no- 
l^ino <s,boti(fteir Q^tibjeei' 
tiniest; rtiey Follovw Hie 

i;ir\eA; o.re novO pe^\;in^ 
mtiQh more d-ttenlTon 
te i:^e l^cAchin|s of A 
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Why we Employ 
A Natural System of Ventilation. 

" Experiments seem to have demonstrated the perfect sitccess of Messrs, 
Boyle s 7e^f>r^/'— BUILDER. (See pages 66 to 71.) 



WE have occasionally been asked why, as Ventilating Engineers, we 
did not employ mechanical means of ventilation as well as natural. 
Our reply has been that, had we found that a mechanical, or any other form 
of artificial ventilation, answered the purpose better than a natural system, 
properly applied, we might then have adopted it; but our experience 
had been all the other way, and, in any case, the climate of this country 
was not such as would justify the great expenditure involved in the 
installation and maintenance of mechanical ventilation which, though seem- 
ingly most excellent in theory, in practice had not been found to realise the 
expectations formed with regard to it. 

Our aim has been to popularise ventilation, to bring it within the reach 
of all, and not to make it restrictive by the employment of costly and 
unnecessary machinery. 

It is now over fifty years since the late Mr. Robert Boyle, Sen., 
as a co-worker with Professor Faraday, first turned his attention to 
ventilation and our Mr Robert Boyle has devoted over thirty years to 
the practical study of the subject (we believe we were the first to 
exclusively practise ventilation engineering as a profession separate and 
distinct from anything else) and has visited the principal cities m^ almost 
every country in the world for the purpose of personally examining and 
testing the different methods of ventilation in use, and ascertaining how 
far they fulfilled the requirements of the climate, and of the buildings to 
which they were applied. 

The data acquired in connection with these researches afford convincing 
proof of the superiority of a natural system of ventilation, when pj-operly 
applied, over mechanical or other artificial systems, though, undoubtedly, 
where it is unskilfully, or only partially applied, failure may, and most likely 
would, result. 

We have now in the course of our practice successfully ventilated with 
a natural system many thousands of public buildings in all parts of the 
world in a large number of which mechanical and other methods of 
artificial ventilation had previously been tried, though, of course, like everything 
else natural ventilation has also its limitations, and it is our opinion that 
no method of ventilation will ever be devised that^ will satisfy everyone 
and that will prove absolutely perfect under all conditions. 



Robert Boyle & Son, Ltd. 
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The "Boyle" System 
of Ventilation. 



" TJie systeiJi has the great merit of being autoniaticr — BUILDER. 

" Messrs. Boyle & Sons system is extremely simple^ and may be 
described as the application of means by which the natural laws of 
ventilation can be effectively brought into operatiojir — BUILDING NEWS. 



The " Boyle " system of ventilation is a natural one, and utilises 
the never-ceasing movement or natural force which exists in the 
atmosphere as an unfailing motive power, in conjunction with the 
difference in temperature of the internal and external atmosphere. 

As applied to buildings, it consists of BOYLE'S PATENT 
Self-acting '' AIR-PUMP'" VENTILATOR which removes the 
pressure of the external air from the top of the outlet shaft and 
creates, under every condition of the weather, a continuous and 
jjiowerful exhaust at the higher parts of the building ; combined with 
BOYLE'S IMPROVED AIR-INLETS, fixed at the lower levels, 
admitting the air directly through the walls in an upward direction at 
a low velocity, purified, and warmed or cooled as required, ensuring a 
constant change of air and perfect diffusion of the fresh air-supply in 
strict accordance with the natural laws which govern ventilation. 

The higher temperature in an occupied building — particularly in 
cold weather, when doors and windows are kept closed to exclude 
draughts— combined with the ascensional movement of the heated air 
arising from the lungs and body, are also scientifically utilised as 
powerful and never-failing auxiliaries in changing the air and inducing 
an inward and upward current, even when there is absolutely no 
perceptible movement of the air outside. 

Professor Macquorn Rankin, after twelve months' testing, has 
reported : " There is no time throughout the whole year but when 
there is a sufficient movement in the atmosphere to cause the 'Air- 
Pump' Ventilator to act." 

''■ Incessant movement of the air is a law of Nature. We have only 
to allow the air in our cities and dwellings to take share in this 
constant change, and ventilation will go on uninterruptedly without 
our care." — Parkes. 



Jl 



AiTCHison.R--^' 
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CAMITAR-V IH5TITVTE 

femofVentTlcvt1on]W<^ve 
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noviOjof d. perfect- m?m- 
od. ^ventTlcvHon" 
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Advantages 

OK 'lilt: 

^M]oyle" System of Ventilation. 



*' It is, tve should say, likely to come into extensive use, and has already received 
thefav urable notice of many distinguished experts and anthoritiesr—^imhU'EK, 

'' As the ivarm air expands it ascends, . , . as the zvarm air ascends the air around 
rushes in to fill itsplacerSm DOUGLAS GaltON, F.R.S. 



Dr. Parkes says : " As the ascent of respired air is rapid, on account not 
only of its temperature, but from the force with which it is propelled upwards, 
the point of discharge should be above." 

With natural ventilation as applied on the "Boyle" system, the warm 
vitiated air is continuously drawn off, as fast as it is generated, at the highest 
point, to where it naturally ascends, an equivalent supply of fresh air entering 
at the lower levels, through specially arranged inlets. 

The higher temperature in an occupied building, combined with the 
ascensional movement of the heated air arising from the lungs and body, are 
scientifically utilised as powerful and never-failing auxiliaries in changmg the 
air and inducing an inward and upward current, even when there is absolutely 
no perceptible movement of the air outside. 

Efficiency is secured in every season of the year, and in all conditions 
of the weather— in the coldest and foggiest day in winter, and the closest 
and warmest day in summer. 

The fresh-air supply is admitted at a low velocity directly through the 
walls in an upward direction and Is thoroughly purified, and warmed or 
cooled as required. 

The special construction of the air inlet openings, gratings and tubes com- 
pletely prevents the lodgment or accumulation of dust. They are also easily 
accessible for cleansing purposes. The importance of these features cannot 
be overrated. 

The air in a building is kept perfectly clear and pure even when there is a 
dense fog outside. It is always in action, day and night, and can never get 
out of order or break down, there being no movable parts. 

Requires the minimum of attention, and is under perfect control. 

Can be installed at a fraction of the cost of mechanical or other artificial 
methods, and there is little, or no, after-expense for mamtenance, according 
to the appliances adopted. 



Extrdtt from Report- by ^"^^ 
(?iief InspecTorofFActprie^ 

pr-esenrea^Co botti H>>iy5e5of 
pArliAmentwitt\Drdwin^<; 
of ttie "Air-pump Venl:ilAlor: 

"y^": Boyle's complers 5'jcce^ 
in scctirin^ Hie recinircd.c°n- 
tiiit^oiJ? t^pwdt-A imptil^e is jes- 
HReA fo bj hi^h 61^111^111^)". 



Ventiltxtion 
g^mpetitioh, 

At- me IniCerncxlloncxl Veptt- 
bflon G>i^pei1tion, London, 
opened by /i-R/A* fc\^ DuK^ 
of Edinburgh, \when aU Itie 
best* Kpown mechoknicdvl <^o^ 
ndtard systems <>?mpeted, 
me*'BqyLE** sysfcnA (Haf- 
urdvl) WAS aAjUd^edri\^ 
b^^t and Awarded tKtt^O 
prize (onl3^ prise offered) 
wiH\ Qr^nd DiplonaA.^ 
Wherever it* h<x^ cpmpeted 
*tKe*Boyle' system ofVenti- 
Idfion Hcks been <\we>.rdcA 
tfie Rrsl' Brize *^;r^^|^*> 
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Vemtilatiom. 



Part II. 



''St^iiJ^ticcx I cnc|tjirje5 prove beyond cx c\otibt thdt, oj t^^e ccxiie^c*; of Act\i1\ ^vhlch arc 
\i5U(X\\\j in cxctrion, impuntv^ of (jie air is (he most irnpor(un|:."_ PcvrKes.- 
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G.H.BlBE>Y,f.R.l.B.A. 

fo those ^.^n^c.^fe^'tt^^^^J^J 
robe met v*;>tH^^We,^"^,^J 

^o^es. The epcpense of me 

ev;,^er,ce n> show H^cMC st^ch 
hoi,se3, <>nA ho^p.t^ls *re S 

And. no <^'•<^^^'*^'^'^^^°^^ fUfp 
./.rirel.e^uponrncc^ 
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Ventilation. 



'' Veyttilation is a science, and it requires the study of a lifetime to master properly all its 
intricacies. The greatest engineering skill is necessary tn the arrangement of tubes and the supply of 
fresh air!' — Parkes. 






vj^'. 



There is perhaps no other subject with respect to which there is greater diversity of opinion 
than that of ventilation. Ventilation is the most difficult of all sciences to practically deal with in 
such a manner as to satisfy every one. Indeed to do so is well-nigh impossible, owing to the 
varying idiosyncrasies and temperaments of different individuals. It will, however, be admitted 
that the method which secures the requisite change of air in the simplest and least objectionable 
manner, is the one most likely to prove generally acceptable. 

That that method is the natural one when properly applied is conceded by the highest 
authorities^ on the subject. It possesses the advantage of being easily installed at a'moderate cost, 
and, requiring no special attention, it can never get out of order or break down as so often happens 
with mechanical ventilation. 

It^is also admitted that the proper place from whence to extract the warm expired air is at 
the ceiling, or upper part of a building, to where it naturally ascends. Dr. Parkes, than whom 
there is no higher authority, says : *' As the ascent of respired air is rapid, on account not only of 
its temperature, but from the force with which it is propelled upwards, the point of discharge 
should be above. 

" By some it has been argued that it is better that the foul air should pass off below the 
level of the person, so that the products of respiration may be immediately drawn below the 
mouth, and be replaced by descending pure air. But the resistance to be overcome in drawing 
down the hot air of respiration is so great that there is a considerable waste of power, and the 
obstacle to the discharge is sometimes sufficient, if the extracting power be at all lessened, to 
reverse the movement. 

" This plan in fact must be considered a mistake. The true principle is that stated long 
ago by D'Arcet. In the case of vapours or gases the proper place of discharge is above. 

" Three forces act in natural ventilation, viz., diffusion, wind, and the difference in weight of 
masses of air of unequal temperature. 

" In temperate climates in most cases natural ventilation is the best. Incessant movement of 
the air is a law of nature. We have only to allow the air in our cities and dwellings to take share 
in this constant change, and ventilation will go on uninterruptedly without our care." 

Atmospheric air per i,ooo volumes is composed of oxygen 209*6 nitrogen 790'0, carbonic 
acid 0'4. Expired air contains about 5 per cent, less of oxygen, and a little more than 4 per cent. 
more of carbonic acid than that which is inhaled. From 25 to 40 ounces of water is passed off 
from the lungs and skin in twenty-four hours. 

Carbonic acid gas is not in itself poisonous, but as a product of respiration, particularly in 
connection with an excess of moisture, its presence is always an index of contamination o{ the 
air by other impurities, such as organic matter, and it is therefore employed as the standard to 
determine the vitiation. 

Carbonic acid diffuses in the air and does not gravitate to the lower levels. 

One cubic foot of gas consumes the oxygen of about 8 cubic feet of air and produces 2 cubic 
feet of carbon dioxide. 

The average number of respirations made by an adult is 20 per minute, 30 cubic inches of 
air being inhaled at each respiration, or 600 cubic inches per minute, or about 20 cubic feet 
per hour. 

At the average temperature of 70" F, the temperature of the air as expelled from the lungs is 
from 85° to 95° F. 

It is the organic matter suspended in the watery vapour expelled from the lungs and 
exhaled from the body wherein the real danger lies. y\s this vapour is in a heated state and 
immediately ascends, it should be drawn off at the highest point and not permitted to return 
to be rebreathed as happens with downward ventilation by propulsion, a method which has justly 
been described as '* a standing menace to the health of society." 

{Continued on page 18.) 
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Ventilation. 



■ Health i^ only possL 



|t:i 



iContuiiiC'l 

'^'^nic^'is added that of a proper supply of pur. 
.1,1, when to ot ur ^^^^^_^^^ ^^^ ^^^^^^^^^^ ^^^^^ ^J^^ r^f<?^'^0' >'"« disease, 

,.,; ./../'/ that impunty of the - 

reg^datcs the ..r.«/."-l'AKK .. employed to determine the amount of vent.la- 

The old-fashioned formula which used t ^^^^^ ^^^^ ^^ ^ ^^^^^^ ^, ^^ .^ ,^^.^^^, ^ 

r a aiven number of people D> ui r> ^^ ^^^^ ^^,^^^ ^^,^j l^^^^l^ 

that at times the an passcc ^ 

ventilation of a buildmg. ^ ■ 

building is not ventilating it. ^^^^ ^,^^^^ ^„ fo,, times the volume of a,r ,s 

With downward vent.lat.on "^^^^^^Zx^^^o., the cost being proportionately mcreased. 

lsTe'page26.) ^^^ ^^^^^ssful, and they have in many cases to be 

Extraction by fans has not been m - ^^ ^^^^ ^^^^ 

discarded owing to the unbeara e Irr^hts le> ^^^^^^ ^^^^^^^ ^^ ^^^^^ ,„, „, ,.., 

Hot-air aspirating shafts arc a cosi > 
seldom employed. (See page 54-) , volume of air to keep the 

Ventilation by dilution necessitates t^.e supp y ^[l^l^^l^,,^,^,,, ,, by extraction the 
- in a building in a;.ything ^^^ ^^^ -:;;r::Uhy ventilation is secured, with but a 
vitiated air is removeci as tasr as jl i:> b 

fraction of the volume of air required for dilution by FoH-n ^^.^^^ ^^ ^ ^^_^^^^^^^^.^ 

One of the greatest dangers to health is where th fn.sh -^ P^ ' . ,^,,,,,,ted and 

such as is required to effectively heat a building, as it is thereby 
rendered unfit for healthy breathing purposes. ^^^._^^^ ^^^^^ ^,^^, „f the 

The heating of a building should always be kept separate 
ventilation. Radiant beat is the healthiest. (See page 28.) .^ ^^^^^^^^^ 

The velocity of the air supply should never be g.ea tei J^'ltJl an upward direction 
are to be avoided. The fresh air should be admitted at about br ath.ng e n 1 ^^^^^ 

through a number of small tubes distributed round the room to ^^^^ ^^ 
Where the air is warmed by passing through radiators a lower level is rm iss b ^^ 

If air is admitted in a horizontal direction it blows either dn-ect y ^^^^^ ''^ ^.X.^ ^,^ 
the room, or spreads like a fan and descends, returning the vitiated an 

creating a disagreeable down-draught. ^^ ^ frighten people into the 

The much-maligned bacteria are sometimes employed as a " bogey o r g^^^^^ ^^^^^ ^^^^ ^^^^^^ 
adoption of certain systems of ventilation, but it is well known to patho °'^^^J^^^.^^^ ^^ ^ "^^^ 
majority of the bacteria found in air are not only perfectly harmless but are ^en ^c .^^^^^ ^^^^^^^ 
beings, they acting as so many scavengers of the air, and to get entire y 
be prejudicial. 
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How to Efficiently Ventilate a Building 
with a Natural System of Ventilation. 

"// is essential to the success of a natural sysieiu of ventilation that both th-i 
outlet and inlet ventilators be of correct construction and skilfully applied. ^ Where 
this IS not observed failure generally ensues %vi(h this form of ventilation, 
De Chaumont. 

" We have always maintained that a system of ventilation ivhich could be 
universally applied must be of such a nature that it cannot get out of order, is 
independent of any special attention, and is self-acting in every parted — ENGINEERING. 



Natural ventilation properly applied is the most constant and reliable. Once 
installed it requires little or no attention, is always in action, and it cannot get out 
of order or break down, as so often happens in mechanical ventilation. 

Care should be taken in the employment of ventilators that both the outlets 
and inlets are sufficient in size and number, and so placed as to effectively accomplish 
the work they have to do. 

The outlet ventilators should be fixed on the highest part of the roof, clear of 
all obstructions, so that the wind can reach them freely from every quarter. 

The fresh-air supply should be properly proportioned to the extraction. 

The combined area of the inlets should, in all ordinary cases, be at least equal 
to that of the outlet shafts. 

Main exhaust shafts should be at least of equal area to the combined area of the 
branch connections. 

Branch pipes should have as great an upward angle as possible, and should never 
enter the main shaft at the same level unless when parallel 

All pipes should be made of metal, and circular in shape to reduce friction. 
Wood shrinks, and is not airtight. 

The vitiated air should be extracted at the ceiling, to where it naturally 
ascends. 

The fresh air should be admitted directly through the walls at a low velocity, m 
an upward direction, through a number of small inlet brackets or tubes distributed 
round the walls to secure more complete diffusion and an equable movement of the 
air in all parts of the building. 

Air should never be admitted in a horizontal direction as a draught would ensue. 

The velocity of the air-supply should not exceed i \ ft to 2 ft. per second. 

The inlet channels should be as short as possible, and easy of access for the 
purpose of cleaning. 

Long inlet channels are objectionable as they harbour dirt and are difficult of access. 

Where simple inlet tubes or brackets are used, the tops should be about 5 ft. 9 in. 
above the floor. 

Where the air-suppty is warmed it may be delivered at a low-er level. 

The inlets should be fitted with regulating valves to control the air-supply. 

The fresh-air supply should not be overheated, as its hygienic properties are 
thereby seriously impaired. Heating a building by hot air should, therefore, be 
avoided as injurious to health. (See page 28.) 

Radiant heat is the healthiest and mos^t effective. 

Where open fires are used, they should have a separate air-supply, led directly to 
them from the outside through a 3-in. or 4-in, pipe, to prevent them drawing the hot 
vitiated air from above down into the breathing zone, creating draughts, and unduly 
affecting the ventilating arrangements. 



19 



m-- 



Open Window Ventilation. 

'" '"" ■ . , \,s m.v freely be resorted to as an aid to ventilation. 

,-^afhpr nocn Windows nia> jicci> 
Inwarmueatheropei ^^^^^^^^ arrangements are .n operation, 

I„ cold weather, P^'-''^^'^'''^ . ^'^ " , , h,,,; Schools, and other such buildings 
.windows should seldom be opened ^^^f^' .^^ ^,^^^^, ,,,,m never be opened at 

except when they -^--^^f; ,^„Lous down-draughts which proceed from them, 
all in winter, on account of the dan, ^.^ .^^^ 

When a window is open at the top n.coc>lweath^^^^^^^^^^^ ^^^^^^_^^ ^^^^^ ^^^^ 

the room, spreads, and descends '" ^ ;^ j^^ poisonous products of com- 

-''-' f^t^Z iV:^::^ ri;coming .r may be charged, 
bustion, and the dust ana chance the air 

,, i. ,. cold weather that special ven^iaUng arrangeme hat w-^^ .^^ ^^^^^ 

..Ithout draught and at the same t.me P^^ /'^ /.'^ ,, , „,, ,he same danger 

rdr-:::::^::::^^^^^^^ 

Open Fire Ventilatiuii. 

^ riu air of a roo,n ,nay he .I^^J^J^i^^^^^^ but at a sacrifice of ccnfort, a,ui 
consequent injury to //.vjM."— RICHARDSON. 

Though an open fire undou^e^^y" ^ts as a powerful exhaust, it is -U known to 
sanitarian; that no more dangerous mode of changing the atr ,n ^^^^^T^'^^^ 
to the currents of cold air set up towards it from doors and -'"^ows caus„^ 
disagreeable draughts to be experienced by those in the vicinity, or ^n any part of 
room which the currents traverse. 

The upper strata of air in the room, charged with the heated products of respiration 
and combustion, is drawn downwards towards the fire and inhaled by the occupant., 
who are thus compelled to continuously rebreathe exhausted and impure air. 

All fires should have a special air-supply, led directly to them from the external 
air, to prevent them from causing draughts by drawing from the windows, door., or 
fresh-air inlets, and counteracting the action of specially provided foul air outlets. 

Where it is desired to utilise the up-draught in a chimney as an exhaust, an 
opening should be made into it near the ceiling, and fitted with a valve to pre\en 
the ingress of smoke. 
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Open Pipe Ventilation. 

Why it fails as an Extractor. 



It is almost invariably found that where plain open pipes are used, or have merely 
a cap on the top to exclude rain, they are stopped up on account of the down-draught. 

" Gusts of wind will sometimes cause a reverse action in the tube. In hot weather 
if the shaft is colder than the outer air a down current may ensue. 

" In consequence of the numerous causes of disturbance enumerated above, this 
method of extraction, w^hen applied to a house, could not be relied on to act on all 
occasions with certainty as an extraction shaft" — SiR DOUGLAS Galton, F.R.S, 



Revolving Ventilators. 

" The objection to a moveable ventilator is that if bj' any accident it failed to turn 
it tvould become a pozverf III inlet!' — SiR DOUGLAS G ALTON, F.R.S. 



Revolving ventilators soon get out of order, particularly if employed tor the 
ventilation of drains or sewers, as the gases quickly corrode the working parts, 
rendering the ventilator worse than useless, owing to the down current which 
results in consequence of its ceasing to revolve with the required rapidity. 

The pressure of the wind also in time bends the spindle out of the straight and 
clogs the action of the ventilator, causing it to make a disagreeable creaking noise 
and to become a nuisance. 



Louvre Board Ventilators. 



" Louvre Board Ventilators should only be employed where a down-draught is not an 
object 1071. Owing to its construction this form of ventilator is, as a general rule, inoperative 
as an ^,r/^^^^/J/."— VENTILATION. 



Louvre Board Ventilators are of very primitive construction and were originally 
designed for the purpose of preventing the weather from passing into a shaft. The 
large body of air which it admits at the top of the shaft and which is supposed to pass 
across from one side to the other and thence out, simply acts as a damper upon the 
ascending current, and, in cold weather particularly, passes down the shaft precipitating 
the vitiated air and causing a disagreeable down-draught. The improved forms of 
ventilators which now exist, and which create a continuous up-draught and prevent 
down-draught, have rendered this form of ventilator practically obsolete, and it is 
now only used in buildings such as breweries, sheds, &c., where a down-draught is 
seemingly of no consequence. 
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V«lmiK- of Air raiiraalfri. V. 



ntilation. 



-As th 
of air rcqidnd J'^r 
of neccssiij' he aia 



1 -J.h, ,-^iiu^r<n'}it vicius as to the anion nt 



■1 ^- , ,uliirli arc at present in use there can 
liversc methods of ventilation ^^'^=';'^;'^^^^,^^,, effective ventilation ; 

,. :^j;^tn^7n '§..-:;.-:-:;- -- -.ch .th anothe. 

-Lr:rrS"':.at vohn.e .a. h^^^ ^^^^^^^^ ^_^^^^ _ ^^^ 

.At a time when the science of -'^ ''^' °"^j^„y, and still is by some, that a very large 
r ,1 . nnderstood, It was held t>> lua > , Kuiiding to a healthy standard, 

but i-P-f- 'y,r neSsary to dUute the -t^ted -r n ^ buUd^^;^,^, Experience, and a 
volume of a>r ua^ ^^^^ hour per P=f^°" °^"-^^ ^^ ht us that with the more 

^^°"1 er^htened knowledge of the -^3-;;^,^-, ^.^^^^eVparts^f a building, to where the 
"" f r, foms of ventilation by extraction f--°m the upp ^^^^^ ^^ ^^^^^ estimates 

P'' n cxp^r d air naturally ascends, ^^^'^'^^^J^'^, ]^.thority fixes ,oo cubic feet per hour per 
r uffi lent fcr all ordinary requirements. ^^g^^^ I, ,,erage of 20 cubic feet of air 

nn as auite sufficient with this method ol ^enu temperature of 8o degrees 

"-"•Serrl^-ant'irds^Xnr 

^;;er°partsTtKui.din, and is there at once drawn^o.,so^^^^^^^^^^^ y^ ^^^^^^^ ^^ ^^^^^^ ^^ 

brreturned to be rebrea hcd^ ^"downward principle." 

impulsion, particularly when on u ,:.nted air is drawn off as fast as 

As with effective upward -ntilation the ascending vtia^^^^^^ ^^ ^^ below breathing level, 

i, is generated, an equivalent supply of/j^f^f^' ^ J^^^fj be required with this method to secure 
iU^vious that a considerably less volume of a,™ dj^ ^^_ ^ standard as is the 

large volumes of air. ^^ ^i^ i3 

With downward ventilation by 1-°?" .f" ;^°"?ci'SJe £ ) 
required that is necessary with upward ventilation, (bee pa^e 20.; 



Velocity of the Air Supply. 



^ Engine^dnving columns of air through a building is 



not ventilating it. 



'—BUILDING News. 



To secure the most perfect cUffusion, equable ventilat on, and freedom fjomd^^^^^^^^^ 
air supply should be admitted at a low velocity. The highest_ authorities ^"^^^^J^^^^^^^^ 
at from U feet to 2 feet per second. The air should be admitted directly thiough the 
the room at a low level and in an upward direction. 

The Builder (April 30th, 1898), referring to a mechanical system of "^^"^l^^^lf'i^gf.^^^^^ 
- Mr. . . . lays it down as an axiom that the rate of air motion .^^^^^^^^^ y^^^^ ^^^ j^^ 
into the room should not be more than five feet per second. This is, m our op 
that of good authorities, too much ; and two feet per second is far preferable. 
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Ventilation by Propulsion. 



' Engiiie-driving cohimits of air throitglt a build if ig is not ventilating it! 



•' Notorious examples of the failure of mechanical ventilation by propulsion, or 
artificially forcing air into a buildin^^, are the new London Law Courts and the Houses 
of Parliament, where mechanical arrangements are employed ; and all that money and 
the highest scientific and engineering skill could do to make the ventilation satisfactory 
has been tried, but without success. 

" Mechanical ventilation by propulsion forces air into a building under pressure and 
at a high velocity —destructive of diffusion — causing disagreeable and dangerous 
draughts in the vicinity, and in the line of the inlets and outlets, the other parts of the 
building being left wholly unventilated, as the incoming columns of air usually travel, 
or are propelled, in a direct line to the nearest outlet, and there make their escape. 
Engine-driving columns of air through a building is not ventilating it. It is a 
well-known fact that those employed in public buildings mechanically ventilated by 
propulsion constantly complain of feeling ill, and are frequently incapacitated from 
fulfilling their duties." — Building News. 

" I never yet knew of a system of propulsion, pure and simple, that effected an 
efficient and satisfactory ventilation of any large building."— £',r/;Y?(r^ from Experf s 
letter pu^^lished in the Builder on his Report on the Ventilation of the Houses of 
Parliament, 1 894. 

Tables of Air Velocities and Analj^ses. 

" Wonderful results may be shown in the way of tables of cubie feet of air propelled 
into a build Dig, but they are illusory as in any way 2ndieaiiug the ejfciency op the 
1 'eJltih rtionP — L( J C A L G O \ E R N M E N T J O U R N A L. 



In a recent report on the ventilation of the Houses of Parhament, it is stated 
that a volume of air was passed, per hour, through the House of Commons equal 
to ten times its cubic contents, but that in spite of elaborate tables of air analyses, 
the ventilation was notoriously bad and it was, therefore, clear that there was something 
very radically wrong with mechanical ventilation by propulsion, and that tables of 
volumes of air and analyses could not be accepted as demonstrating the true efficiency 
of the ventilation or the purity of the air. 

''Tables of phenomenal air velocities and analyses are so many meaningless 
formulas before facts like these." — Building News, 
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-P. Gordon 



Electric Fan Extraction. 

Smith, ]<.K i.i^-^-> ^ 

*hnve are serious complaints amongst the 

-. According to the ^^'■"'^' ''''■;:^;;^Z^„. The excessive draught in 

Councillors about draughts >n.t'-J;°;; ,^ ,.^,,,,,a ;„ the explanation that the 

the Chamber has led to -q---' ;' ,^_^^ „,,,,. had a real chance of just,ce 

special electrical ventilat.on appa aUr ■ ^^^^ ^^^^ ^^^^ ^^^^^ ,^ ^^ ,„ 

being done to it. This -•--• ^j^ ^;', conditions, that the moment these 
scientifically arranged and a justed ^^^ ^^ ^,^ ,pp,,,tus is dislocate 

conditions arc broken the ''<= ; <= ^.^^ ., ,,,s designed for a room w.th 

and its effect entirely lost. It .s ^^^ ^ ^^^^^^^ ^^ ^,^^ ,^^„ ..tended to 

closed doors, and the ordmary ventdators r .^ ^^^ ^^^ ^^^^^^ ^.^,^^.,^^^^^ 

admit fresh air should be le t oP^n. But t 1 ^^^ ^^^^ ^^^^^ ^^^^ ^^^^^ ^,^^ ,^ 
to be closed, as the room is felt to be t°° = ,,„ditions prevail the 

at the extreme end are thrown ope . l^^l^'^.-criea, with the result that an 

,,hole effect of the ^'-'^ ^/.^ ''X.; /" ;,, .4,\898). 
insufferable draught is generated. -h^nMe, {J^I'V 

„ .pp.ently mechanical ventilation is not a reciated ^V -^--, 
,,, ,Hstol City Couneil where. accor.nge <.^,^^^; ^ ^^^ ^^^^_^ 
Abbot complained that they were be ng st,fl d, t ^^ ^^ ^^^^^ ^^ 

Thp Mavor "ave instructions tor tnc uiciii. 
in operation. The Major a adjournment of the house until 

Aid. Davies now asked le v to mo e th j ^^^^ ^^^^^ ^^^^^^^^^^^^ 

Tuesday next to the Guildhall, ^^'^f^''^ j^,^ ^^sulted. Corn- 

Mr. Levy-Langf^eld begged to second that. ^^^'J^ ,,,,,,, : 

plaints of the draughts were made by many --^e..^ ^^^^^ , J^^^ ,,aer. 
Do you object. Mr. Mayor, to our wearing our h s ^1- Ma ^^^^_^^^ 

Members sitting on that side of the room then e sed >- =' ' ' .,^^,,.,,. 

the cold air was descending. Mr. I'embery ^^^"^'^^22^^^ in this 
tions to stop the ventilating machine. I would rather ^^^^ ^^^^^ ^^^, 

way. The draught is tenible. The Mayor: ^^ >'- ^^ " \' , ^ , , .tilating 
I will have the matter attended to. It was then -^derstood that the ^^ ^^^^^^_ 
fan was put at half speed and business was resumed^ ." 'council Chan.ber 
between stifling and ' draughts,' the ventilation of the hnstol Council L 
is a problem still unsolved."-ft/^7<//«?- News (^Fchruarr n, ibgS). 
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Electric Fan Extraction. 

{contimted,) 



'' Ideas regarding the best method to secure ventilation having undergone con- 
siderable change within recent years, mechanical arrangements giviftg place to 
simpler and more effectual methods!' — BUILDING News. 



" Under the heading of ' Ventilation,' a correspondence has appeared in the 

Manchester City News relative to the discomforts of electric fan ventilation. The 
following extract is suggestive, and would seem to confirm the complaints which 
have reached us from time to time with respect to that method of ventilation : 
' The mephitic atmosphere of Public Rooms, Committee Rooms, Club Houses, 
Lecture Halls, Churches, and the like has long been a source of disease. The 
application of the electric fan has up to now done little more than substitute 
a thorough draught, the which of all discomforts an Englishman will least 
tolerate. In the circulars of ventilating engineers you find the statement that 
their particular fan will renew the air of a room so many times, say six times, 
per hour. This statement is not true. What is true is that sufficient air is 
extracted whose volume would fill the room six times per hour, and that, of 
course, an equal quantity of air is sucked into the room ; but to infer that all 
the vitiated air, or half, or a third of it had been disturbed and drawn off is 
to come to a false conclusion. I could take you to a large smoke room in town 
where a fan is at work on one side of the room where it is so draughty no one 
will sit. At the other side of the room it is suffocatingly hot, with no apparent 
movement of air. And this ineffective device cost £200 to put in. The main 
fault consists in localising the extraction. My conclusions, I may add, are based 
on the study of hundreds of cases.' " — Building Nezvs (August 12, 1898). 

" After several tests in schools ventilated on each system, it was clearly 
demonstrated that in none of the schools examined and ventilated mechanically 
by extraction — even in a new school opened for a week or two — was the air found 
to be more pure than in those examined and ventilated naturally without any 
mechanism. Draughts existed in the upper levels of every room ventilated 
mechanically by extraction while the halls of such buildings were generally full 
of draughts." — Extract front a paper on " Ventilation" read before the Society of 
Arts, London. 
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Downward 
Ventilation by Propulsion. 



• ,; t fr^.h air Passing, through a stratum in which gas 
^^ It goes without -->''«f^''';;^',A ir;^/;,,,,^, „,idJ, acetylene, and other products 

r::zrtt:7'^^^^^^^^^ 



Extract fro,n Report Md before the United States Congress by the 
^''"" Commission on Ventilation:— 

"The relative merits of the upward versus the downward systems ol 
ventilaTion may be estimated from the foUowmg consKlerat.ons :- 

, •"• ''' ts:i;isi ™;toihf h^rof'the^^;. '^^^ 

°;t^:^isrni't:"upwS and an olstaCe to downward, ventilat.on. 

", The heat from all £;as-flames used for lighting tends to assist 

t ?•! tion h^it elaborate arrangements must be made to prevent 

rtl^n^tion^nhe'^altfthflights if^he downward method be adopted, 

" , In laree rooms an enormous quantity of air must be introduced in 

with the upward method. 

" A In halls arranged with galleries, the difficulty of so arranging 
downward cur ents that, on the one hand, the air rendered impure m the 
^al™s sha 1 not ontaminate that which is descending to supply the main 
floo below'and,on the other hand, the supply for the floor shall not be 
drawn aside to Ihe galleries, is so great that it is almost an impossibility to 
effect it. 

"Perfect ventilation would not be obtained, for this would only pro«^^^^^ 
for the dilution of the impure air, while in perfect ventilation the impunties 
are not so diluted, but completely removed as ff as formed, so that no 
man can inspire any air which has shortlj- before been m his own lungs or 
in those of his neighbour. 

" For these and other reasons the Board arc of opinion that the upward 
method should be preferred." 
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DowiiAvard Ventilation by Propulsion. 



{conti?i?icd.) 



'No amount of air forced on this plan into a building could make the ventilation 
either efficient or safe!' 



Extract from Report on the Ventilation of the Chamber of Deputies, 
Paris, by AT. Emil Trclat : — 

" The fresh air is dcHvercd at the top of the room, and the currents of 
air arc strong and varied, causing great discomfort. 

" The air is delivered by fan propulsion at the ceiling, and is taken out 
at the floor, giving a downward system of ventilation. 

"The apparatus is powerful enough to change the air in the chamber 
every six minutes ; but it can only be worked slowly, owing to the draughts 
produced, and the air vitiated by respiration is brought back to be reinhaled." 



The Builder {A^n\ 30th, 1898), on the f^illacy of Downward Ventilation 

by Propulsion : — 



'' With all doivn-draught systems diluted foul air only is breathed!' 



" There are also some statements and theories to which we take exception. 
One of these is the argument that because carbonic acid gas is 52 per cent. 
heavier than air, it is, therefore, desirable to ventilate by a downward current 
in a room rather than an upward one. The fallacy of this will be obvious to 
every one of our readers who smokes, if he will notice the course of the 
smoke after being exhaled. It is almost impossible in an ordinary room to 
make the smoke go down to the floor without a very violent effort. In all 
ordinary expulsion it would be noticed that the smoke ascends, and quickly 
becomes disseminated through the air of the room. The scientific fact is 
that air exhaled from the lungs is, at the moment of exhalation, equal in 
weight to pure air at a temperature of 90 dcg. Fahr. And until the exhaled 
air has parted with so much of its heat as to become heavier than pure air 
at this temperature, it will rise in a normally pure atmosphere." 
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Hot-Air Supply. 



Inimic 



al to Health. 



,„> ,„y,^/,-; -VkNTILATIuN. 

.. The latest evidenee subn^itted at the Royal Institute of British Architects and at the 
,,crnational Congress of Hygiene, Budapest, has conclusively demonstrated that heated 
,i. employed for the double purpose of ventilation and warming .s not only unhealthy, 
but fails as an efficient heating mediunn. 

''Sir DOUGLAS GALTON,in a paper read at the Congress, strongly condemned this 
a.ode of heating and ventilating a building, stating that : ' The method of warmmg the 
walls by means of heated air necessarily leaves the walls colder than the air of the room, 
and the heat of the body is radiated to the colder walls. Hence, if the walls are to be 
warmed by the air admitted to the room, the temperature of the warmed air must be raised 
beyond what is either comfortable or healthy for breathing, and thus, if you obtam your 
heat by warmed air alone admitted direct to the room, discomfort in one form or the 
other can with difficulty be avoided.' 

" Professor CORFIELD (Professor of Hygiene and Public Health, London University) 
said : ' Heating should be done by means of radiant heat, and not by means of air 
previously warmed. If air was previously warmed it would lose a portion of its oxygen, 
and if we got air short of oxygen we had to breathe a greater number of times to supply 
the required amount, and that meant more effort/ 

" M. Emil Trelat, who is recognised as the highest authority on the subject in France, 
said: 'The solution of the problem of heating dwellings has absolutely no connection 
witli that of their ventilation.' 

''Mr. Thomas I^lasiiiel (Architect to the London County Council) and others present 
at the Congress expressed themselves in similar terms with regard to the unhealthiness ot 
breathing warmed air which was employed for the purposes of heating." 



28 



Testing Ventilation. 



" Reports of ventilation tests are niiskadtjig unless the exact details of the systems tested are giveii, 
and the conditions under zvhich each has been applied and tested are clearly stated, as one system may 
have been applied and tested under the most favourable conditions, zvhilst another may have been 
incompletely applied and tested under unfavourable conditions. Where these particidars are not 
given all such tests must be considered as valueless as a means of comparisofil' — VENTILATION. 



" It is a curious fact, and one that should be carefully noted, that not one single instance 
is given of the mechanical system having been tested against any automatic system, the 
Schools mechanically ventilated being tested against Schools having only the zvindows and 
doors to rely upon for ventilation — that is to say, Schools in which no system of ventilation existed 
at all It would have been interesting to have known what the results would have been had a 
good automatic system been in use, applied under equally skilled advice as the mechanical. 
They (the experiments) are, for all scientific or practical purposes, valueless, as they prove no 
more than that an elaborate and costly system of mechanical ventilation has been found in a 
few special instances to be slightly more effective than where there was no system of ventilation 
in use at alir — BUILDING News. 



Testing Ventilators. 



" There is only one trustworthy way of proving the efficiency of any ventilating arrange- 
me7its, and that is by actual and extended p^^actical experience. Lecture-room experiments, as 
all privately-conducted experiments can only be called, may be all very well in theory ^and show certain 
results, but in actual practice the results are generally' found to be very ^/^)^^r^;//."— ARCHITECT 



Experiments have been instituted from time to time for the purpose of ascertaining, if 

possible, the exact relative values of exhaust ventilators, by testing them on specially arranged 
pipes. 

The results of these tests were found, however, to be so conflicting that it is now 
considered by sanitarians that experiments of this kind are valueless as a means of determining 
which is the most efficient ventilator under all conditions. 

The " Kew experiments," inaugurated by the Sanitary Institute, may be cited as a 
well-known example. 

The Times, which was selected by the Institute to report the tests, said : " The 
method of testing was incorrect, and therefore the tests are valueless. Neither in the case 
of the cowls nor the tubes was their true value as extractors ascertained." 

This method of testing has also been discredited by so-called experiments carried out 
by certain ventilator makers and patentees of rival systems, when it was found in the case of each 
that the results were exactly reversed. 

There is only one reliable way of testing ventilators, and that is when they are in 
practical use. 

Their efficiency can only be determined when they have been tried for a lengthened period, 
in every season of the year, and under all conditions of the weather and of the buildings to which 
they may be applied. 
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Instruments for 'fotmgJV'cntilation. 




Fig. I. 

Anemometer. 

For registering the velocity of air-currents. 



100 



^^l- 90 




80 



: 70 



■50^ 



Fig. 2. 

Highly Sensitive Gridiron 
'Bulb Thermometer. 

Fitted with sliding index for ob- 
serving difference of temperature 
between any two locaUties, or m 

any given interval of time. 

Can be read to i-ioth of a degree 

by direct observation. 




Fig. 3- 

Hygrometer 

For registering 
humidity of the 



the 
air. 




Fig. 4. 

Carbonacidometer. 

F'^or testing the proportion of carbonic acid contained in the air. 
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Air Analysis. 



In buildings, such as Hospitals and Asylums, an analysis of the air 
might be made periodically, as the Medical Superintendent would, in 
most cases, be qualified to judge if the tests were correctly made ; if 
he did not make them himself In other buildings, such as Churches, 
Halls, Schools, Workrooms, &c., there would be some difficulty in securing 
reliable analysis, there being so many conditions under which tests may 
be made that might render them misleading, and valueless as indicating 
the general purity of the air. 

It is notorious that, in spite of elaborate tables of analysis of the air 
of many public buildings in which the most complete forms of artificial 
ventilation are in use, the condition of the air in these buildings is not found 
by those occupying them to be in accord with the analysis, so far as 
their sensations are concerned. 

In a recent report on the ventilation of the Houses of Parliament the 
following passage occurs : " When one considers the enormous volume of 
air, equal to ten times the cubic contents of the House of Commons, which 
is passed through it every hour, also that the elaborate tables of air 
analysis are apparently all that could be desired, and yet the ventilation 
is so notoriously bad, it is clear that there is something very radically 
wrong with mechanical ventilation by impulsion, and that tables of analysis 
and of volumes of air passed through a building are not to be accepted as 
correctly indicating either the general purity of the air, or the efficiency of 
the ventilation.'' 

Analysis of the air is a very good thing so far as it goes, but it may, 
with some justice, be objected that it does not go far enough, for all the tables 
of analysis in the world will not convince people that the air of a building 
is pure if they, from their own actual experience and the unerring test of 
their senses, are satisfied that it is not so. 

After all, the feelings of the occupants are the surest index of the state 
of the air in a building and should in most cases be accepted as conclusive, 
irrespective of air analysis which, however desirable, is not always to be 
relied upon. 

If the air but smells fresh and sweet, and there is an absence of that 
feeling of malaise and discomfort usually experienced in a badly-ventilated 
building, most people are content to look upon air analysis as a negligible 
quantity, though they may not always be correct in doing so. 
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Rev). HEWMAIi HALL, 

Christ Cni)RCH,LAnBETn. 

\?ery s'acccssful. 
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THE "BoyLE"SySTEM 



OF 



VENTllATION 

A5 

APPLIED TO BVILDIHGS. 



PART III. 



"y^.ess'''? R^bzrl- 3<y\)\iL ond ^on as f-ot^ndcr^ of- f^e j^rofeasion of VJenltlAtton 
En^inecrinJ Kavc rcxised tiae .subject fe PKe (^ie,nitv ^f A 3Cience."_ 

Report" on jKt UcnhldiTon <f H^e lond^on ^jtom Hotije. 



TJ.BAILEY HR-I-BA 
/Ircmitecttotme 
5cnG0L BoARDf IgnDori. 

"So fcvr AS I Kavc ^sea. 
\;o\Ar Aii'-Pump VentrlA- 
fors I Am sAttsfied witn 

tt\eir ex'tf-Acbng poVer^ 
provided A siujFficiencv; of 
yre&h Air 13 broi^^ht: inij)-- 
^iie room m proper pojii^onj. 
I haOe Adopted \f\<im ire 
bbildin^e. in liew 0/ H^(i> 
Ven^ld^n^ rid^e Vlueh I 
fcisedjpormcrly as t+>c lA\i?r 
aUows so mlich doWiidrAci- 
oht And inlet of' blAck'^' 

in I^ondonV ^^^^W- 
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JOHM OLDRID 
5COTX Architect: 

1 Kcxve much plea^^urc 
in tcs^ifyinj^ \o ^^ 5MCce53 
of the Ventjl Alpr v;ou fi(- 
fe<^ ^pJ"or me in SK- 

Qri^ht<=>n . 1 o^m CV^^tAred 
thai;^me<Jwica^l nricn recom- 
mend l+ieir pc^tienl;;^ ft> 
dtfend Hii5 Qitireh be- 
cause o^ tjie pt^ri^ of- 
ii^ <xll^o5phere!^^<^ 
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A>ntilation of Churches. 



■ Pure air eiisiires licaltJi and happiness ; foul air disease and death/.' — ParKES. 



The vitiated atmosphere usually found in imperfectly ventilated churches is the 
principal cause of the drowsiness with which many of the congregation are overcome 
before the service is over, and the fainting fits which so frequenti}' occur in certain 
churches. This is due to a deficiency of oxygen in the air and an excess of carbonic 
acid gas, watery vapour, and foetid organic matter, combined, when the gas is lighted, 
with the poisonous products of combustion. A feeling of oppressive closeness and 
heat is also generally experienced under such conditions. 

To the deleterious qualirv" of the air found in so man\' churches is to be ascribed 
what is known as '• c]erg\*man's headache." and the feciing of lassitude and nervous 
irritation so common]}' experienced during and after the services. 

Badly ventilated churches and halls are, more than an\- other cause, responsible for the 
dissemination of disease, and many people abstain from attending on that account alone 
who would be only too glad to be present if the air was but in a healthy state. 

Ail this might be avoided if proper means u'ere employed to remove the vitiated air 
as fast as it was generated, and to provide a sufficient supply of fresh pure air to take 
its place. This is now neither a difficult nor an expensive matter with the improved 
appliances which are in existence, and which utilise the natural forces ready to our 
hand to be our good servant if but properly managed. There is not the slightest 
necessity to resort to costl}' mechanical arrangements. 

Tne immutable and beneficent laws of nature, if but properly understood and 
intelligently adapted, will do all that is required— silently, continuously and effectively. 

The vitiated air should be extracted at the highest part of the church, to where it 
naturally ascends, and the fresh air admitted at or below the breathing level in an upward 
direction and at a low velocity through brackets or tubes distributed round the walls 
to secure more perfect difi"usio'n and an equable distribution and movement of the air 
throughout the church. 

Where simple openings are made in the ceiling or the roof, and the air is ad_mitted at 
the upper parts of the windows through glass hoppers, downward currents of cold air 
invariabl}- re-ult, which press down and return the ascending expired air,, to be 
rebreathed along with the products of combustion and other impurities. 

In cold weather, downward currents of air may arise from the condensation of the 
warm air on the windows, walls, or open roof. This might to a great extent be over- 
come by thickly feltin- and double boarding the roof, having the walls thoroughly 
warmed' bv means of Tadiant heat and the windows double glazed, or a radiator, or 
hot water 'or steam pipes placed underneath them to cause a counter and upward 
current of heated air. Where extraction ventilators are employed they are sometimes 
blamed for the down-draughts which arise from these causes. 

Hot air should never be employed to heat a church as it is injurious to health 
owin^ to the high temperature required for effective heating, and which destroys and 
detcrtorates a part of the oxygen required for the proper maintenance of health. 
Breathing warm air also enervates and lowers the tone of the >ystem, rendering it more 
susceptible to disease. 'See page 2%.) 
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" I have much pleasure in stating that your system of ventilation has answered admirably in the Lhurc 
of St. Mary Redcliffe."— Rev. Charles E. Cornish, Ficar, Church of St. Mary Redcliffe, Bristol. 

N.E5. — For table of si^ei and number of ventilators reqiired for the ventilation of Churches see paces 148, t49' 
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The "Boyle 'System of Concealed Roof Ventilation 

f^ Fresh Air Wafiming as applied to a Church. 






FrB-jW cuy inXcTi /wvtL wulai Cajc nruvtJ. p^f^ u.<W l^o^ (Uxr 



. ye*MlaZaftt 







PAI\1 5tCT10T1/VL VltW 



Pkm LorAuiTUDiriAL 5tcTioN OF MMCDpeEf^T Boyle & Son. LI^ 

^ VenHlA^ng Engineers. 



L^MDOfi & GL-ASGOW. 



This form of ventilator should only be used when, for .sthetie reasons, the turret form of the '' Air-Pump ' 
Ventilator—which is the more effective ventilator— cannot be employed. 



N.B.- For tabic of sizes and number uf ventiUtors 



required for the ventilation of Churches se<. pa^es .4S. 149- 
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REPORTS ON 

The "Boyle'' System of Ventilation 

AS APPLIED TO CHURCHES. 



The - Boyle^^ Sysitnu of ycntilatiou has been 
successfully applied io over 5,000 Churches. 



K[.:v. li. BARING GOULD, 

hu-umbcui, St. Michaefi Church, B huh heath Park, 

London . 

"I bet: to sny ihat the ' Air-IMmj) ^ Ventilators which 
ynii su nhecl for uur Cluirch nre thoroughly cdective. 
At the close of a Sunday evening service the atni -sphere 
of the Church used sometimes to be positively pestilential, 
now, however warm, it is invariably sweet and fresh. 
Their general success is unquestionable." 



Rev. RICHI). BULMER, 

Congregational Church, Lavender Hill, 
London. 

" Vour VciUilalmg Apjuirattis applied to my 
Church has [Koved very successful. It has 
certainly maintained the purity and freshness of 
the atmosphere better than any other system of 
Church Ventilation that I have known." 



Rp;v. ASTLKV COOPKR, 
Nirher'i Cha/Y-t^ /\/rhmon,/, Lom/on. 

"I h.wc much jdeasurc in 1 (.nring my unr^unlilied 
Icstimon)- as to the value of your \'catilators fur 
ccclesiasiical buiWlings. My Chapel was singularly stuffy, 
and the fumes from" the gas at the evening service made 
ihe building almost unl)earable, but two of your 
Ventilators on the roof have entirety cleared the atmos- 
phere. The change is most marked and highly appreciated, 
and, which is a high recommendaiion there is no down- 
current." 



Rev. ROBT. A. RODGERS, Birmingham. 

" I have very much plcisure in stating that we have now 
tried your Self- Acting 'Air- Pump' Ventilators in our Church 
for twelve months, and that we find them fulfilling our 
best expectations. We have tried several other kinds, 
and found them either so draughty or altogether inefficient 
that we have been obliged to give them up. With yours 
we can keep the atmosphere in the Church quite pure, and 
that without inconvenience to the congregation frcm 
cold and chilling currents of fresh air." 



Rev. W. skinner, 

Congregational Church, Forest Gate^ 
London, 

"I do not believe there is a 
better ventilated Chapel or Church 
in our district." 



Rev. ARTHUR ALDINGTON, 

Cin de rfo rd, Glonces te r. 

" The AWsleyan Church here was one of the 
worst ventilated I have ever known ; atmosphere 
close and stufty. Since using your Ventilators 
there is a wonderful difl'trence.^' 



Rev. (;ILBERT C. TALBOT, 

Chutch of the Assumption {R.C.), Wa7~viik 
Street^ London. 

"Since your 'Air-Pump' \'enlilntors were apidietl to 
the Cluirch of ihe Assumption. Waiwick Street, we 
have been entirely free from the down-draughts which 
before were very irouldesome, and the Church has been 
(;u belter ventilated in the winter v\hen all windows are 
closed." 



Rev. J. W. MILLER, 
Presbyter ia}i Church, Lehcster. 

'' We liave been much troubled with draughts 
in our Church and were recommended to try 
)'our Ventilators. The result is a great success, 
we have now no draughts and perfect vendlation. 
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Ventilation of Schools. 



" Air is the prime supporter of life ; health ; 
pu rity, ' ' — P A R K ES . 



even life itself is dependent upon its 



The efficient ventilation of schoolrooms where large numbers of children are con- 
gregated, for hours together, is of the very first importance. Healthy bodies make healthy 
minds, and children who pursue their studies in a pure atmosphere, free from draughts 
and not overheated, make much greater progress than children who are confined in badly 
ventilated, overheated, and draughty rooms. 

The greatest care should be taken to prevent dowavdraughts in cold weather, such as 
proceed from the adjustable ventilators which are commonly fixed in the upper parts of the 
windows, and which permit a large body of cold air to blow directly into the class rooms 
and descend upon the heads of the children, cooling and returning the expired and vitiated 
air to be rebreathed. This is one of the most pernicious forms of ventilation that could be 
employed in cold weather, and is not only a source of discomfort to the children and 
the teachers but is a prolific cause of illness and disease. 

When windows are utilised for the admission of air it should enter through protected 
openings at the lower parts and be deflected upwards. This will not only minimise 
draughts but will ensure more complete diffusion. 

A still safer and more satisfactory method of admitting air in cold weather is the 
employment of air inlet brackets or tubes fixed round the walls at suitable distances from 
each other and fitted with regulating valves to control the supply. The velocity of the air 
should not exceed 2 ft. per second if draughts are to be avoided. Ventilating radiators 
placed in the window recesses not only heat the room but admit a plentiful supply of fresh 
air warmed to a healthy temperature. 

Hot air should never be used for the purposes of ventilation which is also employed to 
heat the room, as air raised to a temperature such as is required to effectively heat a 
building is thereby greatly deteriorated, the oxygen being to a certain extent destroyed 
and the bracing and tonic qualities of the air reduced. 

The authorities on the subject are unanimous in condemning this method of heating as 
undesirable and injurious to health. (See page 28.) 

Radiant heat is the healthiest form of heating, as with it the walls can be more 
efifectually warmed than with hot air, and the fresh air supply raised to a comfortable tem- 
perature without in the slightest degree injuring it. In warm weather window openings 
may safely be employed to supplement the ventilation, as there is then not the same danger 
from draughts as in the winter, when special ventilating arrangements are most required and 
are, indeed, an absolute necessity. 

When the temperature of the air in a class room is 60' to 65' F., the air is expelled from 
the lungs at a temperature of from 85^ to 90"^ R, and, along with the heated exhalations 
from the body, ascends with considerable velocity to the upper_ parts of the room from 
whence it should be drawn off and not permitted to return to be remhaled. 

The extraction should therefore always be from above, which can easily be effected 
by the utilisation of the natural forces which are always at work, through the never-ceasmg 
movement which exists in the atmosphere, and without the aid of costly mechanical appliances, 
which are quite unnecessary and which have not been found m actual practice to be so 
efficient or reliable as natural ventilation when properly applied. Great care should 
ever, be taken in the selection of ventilators, as much depends upon their correct 
struction The most dangerous form of ventilation is where the air is admitted at the higher 
parts of the room and forced downwards by mechanical propulsion, as the ascending 
vitiated air is thereby returned— in opposition to the laws of nature which govern ventilation— 
to be reinhaled along with the products of combustion and other deleterious matter 
contained in the air. A high authority justly describes this method of ventilation as 'a 
standing menace to the health of society." When fans are employed for the extraction of 
the foufair intolerable draughts are set up: they are, therefore, not to be recommended. 
(See pages 24, 25, 46.J 
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The 'Boyle" System of Venti l7\tion 

7\5 applied To c\ 5CH00L^vitb CENTRAL MaLL 
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Robert Box/le & 5on. Lip 

Ventilating Efj^inccrs. 
London t-GLASCov 



Schools a year a^^o ^hhT '" .^^-'^^^y^^^ ^" the efficiency of your system of ventilation. It was applied to these 
Inspector and others cnn.uW ^Tr P'''^':'''.^ satisfaction. The rooms used to be unpleasantly stuffy, and U.^l 
has been wonderful ' IW 1' / . ^^it^ccl atmosphere. Since your ventilators have been introduced the eflect 
-Thomas Chapm^v //' y^/ this very hot summer (1896) the rooms have at all times l)een pleasant and cool. 
- iMAN //,.,^y JA,,^,,^ Bcddmgton Central School, Croydon. 



>^.H.--Kort:J:,l,./si. 
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laior-; require.! for th- ventilation of S<:h»> 
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THE'BOYLe' 5Y5TEin ofVEMTILTATION 
As es^pplied to Ck BoaLrd School 




A Doyle's Rilcnt AlR Pump" Vcnr.Urci 
B. r\am extracfton sh&frs 

D DrCinch pipes oinnCcTcti w/ih 
Otfractvon fluCi in walls of Cloc: 

El ^Ktrsicfion Huca in v.-alk comm vniCii- 
inS cacl> wil^ iv Roomi> 



cnPo CxTr^icTvCn 'fluci 
Cl2iSt«, Roo-Tn6 

C^riacnccL 6i pox-yficd. Air 

K. Bo yle's Ventjahng RaaUloO 

'^ A.r 



Pli>n of Ven til action for GnDuncl & fir^l f\ooK5 



NOTL 

The ftcib air fcupply^m'iiTti 
^^HinoufSVi rtis inltls, Screervccl 

buriiicii and, warmed^ of 

Cooled.^ as rcayi'-e(i,trJHfcr-ScS 
^ Ihc Clci-aS Room& , otv its ^>/aJ^ 
fu the foul eiir e^titA , on rise oppoaiJe sides 
or ttvi rcor.i'j , jrioUnrvd CDmpl<!re citfTustorv 




Pbn of Yen til at tou/ for Second Floor 




■ I cannot speak too highly of the system of ventilation in use at the Board Schools, Church Road, Lowestoft, 
Our rooms arc very full indeed, yet visitors at four o'clock in the afternoon (usually the worst time of the^day 
in a school) have pronounced them 'as sweet and fresh as if no children had been assembled there.'"— 
Kredk. J. RATCLrFFE, /fead Master, Board Schools, Church Road, Lowestoft. 

N.H. — For table of size^ and number o' ventilator.-, required or the veniilition of Scliools, see pa^es 14S, h?- 
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The 



"Boyle" System or Vehticatioh 
-A5 a^pplied to a National School. 




BoYL£'5 PaTE-MT "AlR-PunP VE/^TiLT^ToR-5 
McMn E>^rrAcbop Shoft^ 

Bro^nch EvtVa^ction 5h(>fCs connectTeo^ 
Witji Cone over Ventilating openings 
in ceiling covered on fdce Witj^ 
perForc^feA poinds 
eoYLE'S TKtr-lnlet Brdckets Fitfed^vJitfj 

Air Screens 
Boyle's VenOlt^dn^ Radiators Por Ckdmitting 
warmed, screened. & pxjrirred atr 




LOHGITUDIHAL 5E.CTI0IS 



I^oBERT BoyLE &- Son, Lr? 

Ventildlm^ En^^incers. 
London £> -.Glasgow^ 



Some years ago this School was in a very insanitary condition, owing chiefly to defective ventilation.^ .}^^^\ 
methods were tried to rem-dy the evil, with but partial success. Having, however, been recommended by a '^'^^\^'':' 
to give your ' Patent " Air-Pump " Ventilators ' a trial, we had three placed on the roof, and there was an immediate chang 
tor the better. I am glad to say that this state of things has been maintained, and the School, instead of being one 
oi the worst ventilated m the district, now ranks amongst the best. It seems little short of marvellous that so great a change 
Should have been made by so little expenditure."— J. B. Bailey, Head Master, National Schools, Maryport. 

N.B. — tor tabk ofM^.s ruid number of ventilators required for the ventiLaion of Schools, see page-. 14S, M.- 
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REPORTS ON 

The "Boyle'' System of Ventilation 

AS APPLIED TO SCHOOLS. 



The '' Boylc''^ Systeui oj Ventilaiioii lias been 
snccessfully applied to over 7,000 Schools. 



DANIEL MacANDREW, Es(^, 

Architect, Aberdeen U)iiversity. 

" Your system of Ventilation has been 
applied to nine of the most crowded 
Class Rooms in Aberdeen University, 
with great relief to Professors and 
Students." 



M. S. FORSTER, Esq., 
Bursar^ IVetlingion Cotte^^e^ Berks. 

" I am glad to inform you that the Ventilators 
placed in four of the large dormitories at 
Wellington College have proved quite satis- 
factory, and that we propose to place similar 
ventilators in four other dormitories." 



ARTHUR MOORE, Esq , 
Head Master, Board Schoot, Siifford, Grays. 
" Your system of Patent ' Air-Pump ' Ventilators was adopted 
in the erection of the new Schools at Stifford, Grays, and 
after the test to which they have been put during this 
excessively hot season (1896) I have no hesitation whatever 
in pronouncing them perfectly adapted to Schools. On one 
occasion in particular, on a very hot day when a surprise 
visit was paid the School by a member of the Board (the 
Rev. H. H. Aliott, M.A., Stifford Rectory), this gentleman 
was so struck with the coolness of the school atmosphere 
that a note on the good ventilation was forthwith recorded 
by him in my Log Book. 



R. W. B. MOORE, Esq., 

Vicar, Kingsgrove Vicarage, Stoi^e-on-Trent, 

" Your Ventilating appliances in the 
Kingsgrovc Church Schools are completely 
satisfactory. Even when the rooms are 
used for crowded meetings or entertain- 
ments, the Ventilation now seems perfect'' 



E. SCIIOFIELD, Esq., 
Head Master, DuckwortJi Street ScJiools, Darwen. 
"Perhaps the best testimonial I could give to your Self- 
Acting 'Air-Pump' Ventilator which has been applied to 
these new Schools, would be to relate an incident which 
lately occurred. A gentleman, member of a neighbourmg 
School Board, paid a visit in the middle of a warm afternoon 
this June. He remarked, ' How cool and fresh the air is ! There 
is none of that close, hot foul air, and bad smell which one 
always finds on entering a Schoolroom.' I have only to 
add that I believe your system as near perfect as it can be. 



Rev. J. DUGGAN, Maidstone. 
'* When ray School was built, inlets for fresh air were provided 
and outlets too ; but the outlets, being mere openings, did not 
act. At the end of an attendance of two hours, the air of the 
Schoolroom often appeared positively poisonous to anyone who 
went in from the open air. Your ' Air-Pump ' Ventilator was 
put up several weeks ago, and now the air of the Schoolroom 
appears to be always nearly as pure as the outside air. There 
are no down-draughts or draughts of any kind. The improvement 
is very remarkable, especially when one considers the simplicity 
of the Ventilator, which is in action day and night without noise, 
without getting out of order, and without requiring attention. 



ARTHUR FOX, 
Head Master, Bard sea School, Ulverston. 
"I am glad to say that the 'Air-Pump' 
Ventilators supplied by you for this School a 
year ago are quite satisfactory. Our corres- 
ponding manager has remarked several times 
on the pureness of the air since they have 
been in use. Not the slightest down-draught 
was felt throughout last winter." 



PHILIP N. PEAKE, Esq., 
Head Master, Park Street Board School, 
Wellingboro\ 
" I am happy to say they give the greatest 
possible satisfaction. Though I have had 
charge of many Schools both in Lancashire 
and Yorkshire, until now I have never enjoyed 
the luxury of working in any School in which 
so perfect a system of ventilation has been 
carried out." 
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Natural r. Mechanical Ventilation of Schools. 

" T/ic cridcJice tcrtnnilr lends to s/ioi.' that artificial ventilation has not proved so 
satisfaetory m actual praetiee as //./////v?/.' — HriM'INCi Nkws. 



"After several tests in schools ventilated on each system, it was clearly demonstrated 
that in none of the schools examined and ventilated mechanicall)^ by extraction — even 
in a new school opened for a week or two — was the air found ^to be more pure than 
in those examined and ventilated naturally without any mechanism. 

" Draughts existed in the upper levels of every room ventilated mechanically by 
extraction, while the halls of such buildings were generally full of draughts." — Extract 
from a patter on Ventilation read before the Society of Arts, London. 

'* The report on the influenza epidemic presented to Parliament by the Local 
Government Board indicates the extreme importance of proper ventilation, especially 
in schools. 

" The statistics given point to one town, w^here the schools are mechanically 
ventilated on the down-draught principle, as being the 'chief focus' of the disease in 
Scotland. So far as the children in the schools are concerned this is easily accounted 
for, as the warm, infected air expelled from the lungs is returned by the descending 
current, and is not only reinhaled, but is also breathed by the other scholars. This is 
how infection is spread. 

*' It would require a very powerful and wholly unbearable downward current to 
entirely overcome the natural upward tendency of the hot respired air ; therefore, 
where the air supply is introduced from above and finds its exit at a lower level, near 
the floor, rebreathal of the air already used is inevitable and unavoidable. 

" It is well known to sanitarians that such a mode of changing the air is inimical 
to health, being not only a direct cause, but a fruitful means of disseminating disease." 
— ''Local Government four nar' on Report to Parliament by the Local Government Board, 

" In naturally ventilated schools the cost of the ventilation is but a fraction. With 
mechanically ventilated schools this comparison cannot be made. To fit up a school 
for 1,000 children with mechanical ventilation would cost from ^400 to ^700 more than 
if one of the ordinary methods were employed." — PROFESSOR Carnellev. 

" Mechanical ventilation has not worked satisfactorily, and it is still a question whether 
we have gained by its adoption anything equivalent to the expense." — Report from the 
Clerk to the Birmingham School Board. 

" It is a curious fact, and one that should be carefully noted, that in the whole of 
the^report not one single instance is given of the mechanical system having been tested 
against, or even compared with, any automatic system, the schools mechanicall)' ven- 
tilated being tested against schools having only the windows and doors to rely upon for 
ventilation—that is to say, schools in which no system of ventilation existed at all. It 
would have been interesting to have known what the results would have been had a 
good cultural system been in use applied under equally skilled advice as the mechanical. 
• . . The deductions arrived at are, for all scientific or practical purposes, valueless, as 
they prove no more than that an elaborate and costly system o( mechanical ventilation 
has been found in a few instances to be slightly more effective than where there was 
no Systran of ventilation in use at all. 

" Architects and School Boards contemplating the adoption of mechanical ventilation 
wou d do well to first satisfy themselves that the outlay would be justified by the 
results and whether the same, or better results, might not be secured by simpler and 
less costly methods; the results attained in other quarters certainly point in that 
direction.' — Building News. 
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Ventilation of Hospitals and Asylums. 



'■' The evidences of injury to health from impure air are found in a lar^{^er proportion of ill-health — i.e., of 
days lost from sirhness in the year — than under other circumstances ; an increase in the sevei'ity of many 
diseases^ zvhich, though not caused, are influenced by impure airland a higher rate of mortality T — Parkes. 



In warm weather, when there is but Httle difference between the inside and outside temperature, window^s 
may safely be utilised for the admission of air. Care should, however, be taken that the incoming air does 
not blow directly on to the patients. In towns or cities canvas or copper wire screens should be fixed across 
the openings to filter the air and break the force of the current. These screens should be cleansed at 
short periods. 

In cold weather, when the heating arrangements are in operation, it is necessary to make special provision 
to admit the air without draught, and in such a manner as to ensure the most complete diffusion and an 
equable movement throughout the ward. A number of small air inlets fixed round the walls at a height of 
about 5 ft. 9 in. ensures the best distribution. The air should pass directly through the openings in the walls 
into the tubes or brackets, and be delivered in an upward direction at a velocity not exceeding 2 ft. per second. 
These inlets should be fitted with filters and regulating valves, and be easy of access for cleansing purposes. 

Long air channels should be avoided as they harbour dirt, and are difficult of access. When the air supply 
is warmed by passing through a ventilating radiator, it may be admitted at a low level. 

Inlet openings under the beds are not to be recommended unless provision be made for warming the 
incoming air in cold weather, otherwise a disagreeable draught on the feet of the attendant nurses and 
doctors would result. 

In the winter, when the external air is cold and heavy, if windows are opened at the top, the air upon 
entering immediately descends, owing to its greater density, and presses down and returns the ascending 
exhausted air to be rebreathed. This down-draught cannot but prove injurious to the patients as well as to 
the other occupants of the ward. Open windows should, therefore, never be resorted to in cold weather. 
The vitiated air should be extracted at the ceiling level to where it naturally ascends and never allowed 
to return to be rebreathed. . 

The authorities on the subject recommend a natural method of ventilation in preference to mechanical or 
other artificial arrangements, as, when properly planned, it is found to be at least equally as effective, and 
more easily and cheaply applied than artificial ventilation. (See pages 52, 53.) 

Dr. Parkes says, " For Hospitals natural ventilation certainly seems the proper plan." 

Mechanical ventilation, either by propulsion or extraction, is undesirable on account of the draughts created. 
(See pages 23, 24, 25.) 

Sir Douglas Galton, in " Hospital Construction "—referring to the mechanical ventilation of hospitals with respect 
to its complicated and unreliable character— says : "The more the question ^is examined, the more advisable 
does it appear to adhere to simplicity in all details of hospital construction." 

Ventilation by means of hot-air aspirating shafts has seldom proved satisfactory, and it is a very expensive 
plan. (See page 54.) ^ , , , 

Downward ventilation by propulsion, or forcing air in at the higher parts of the wards and permitting 
it to escaoe at a lower level, is a total inversion of the laws of nature which govern ventilation and as such 
is correspondingly defective, as the po^^erful ascensional movement of the warm expired air which is expelled 
from the lungs at a temperature of 85" to 100° F. in^.ad of being employed as an aid to the ventilation 
as ^^ith a natural system, is an obstacle which has to be overcome by the expenditure of a great deal of 
power, for which there is no equivalent return, before the system can be said to be_ operative. Only what 
would prove a wholly unbearable down-draught could possibly prevent the warm expired air from ascendmg, 
which, with this system, is returned to be rebreathed along with the products of combustion and other impun les. 

With down-draught ventilation by propulsion from three to four times the volume of air is required than 
is necessary with the' upward method, constituting it a very expensive system, (bee pages 26, 27 ) 

Dpen Yireplaces in wards should never be employed as foul air exits, as the upper strata of heated impure 
air is dmwn downwards towards the fire and rebreathed by the occupants of the ward. I rovision should le 
made for a separate supply of air to the fires, so that they will not draw from t^^;7^^V-^^,""^^^>;'";f ^J^ 
with the ventilating arrangements. If it is desired to utihse the up-draught created by the fire, a mica flap 
valve might be fixed in the flue immediately below the ceiling. . • . ■ i ^.tn.miiv n.rpnrk 

It may be accepted as an axiom in ventilation that the warm exhausted air which naturally ascends, 
should never under any circumstances be permitted to return to the breathing zone, and 
ventilation which admits of this is not only worse than useless, but is a positive 
completely fails to achieve the object in view. u . ^ ^ „ 

The wards of an hospital or the dormitories of an asylum should '^^^'^\^^^^^";;'"^, ^ ^^^, ,,, 

If the fresh air supply is raised to a temperature such as is necessary to efficiently heat a building, is 
healtf4i-ng properti^'are thereby considerallly deteriorated, and the oxygen it contains being partially 
destroyed it is rendered unsuitable for healthy respiration. (See page 2b.) 
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TiiE"Bo>rLE"SY5T€n or Ventilation 

As Applied To d.n I HFECTloU^ DISEASES H05PITAL. 



\,oOYUe's Patent 

AlR-Puf-\PVe,NTIl-frTOR 




BovjLEs 'An 



BoyLt5 VtNTILATiHC 
RAPlA-rOR AOHITTiNO 
wAFVM PUfllFICD AIR ^ 



LBT Tube 
FittEO vnith Ain FintR ano 

CMflMDER FOR \NAT6R ICt Of^, 
DISINFECTANTS — 

MAV BE Pitted with 

AIR WARMER , . 



777-7^ 



'//' 



TRAMSVi^RS^ 5tCTioN- 



S.B.B BoyLE'5 
v entilatihg 
Radiators 

AO/VIITTJNO WARM 
PuftlFiED Air 




LoNG<TUpm<^L StCTioH. 

5HLW.NG lHLt-T> fo^^Fg^,S^LAig„^:.^I!M^^^-^^'^^ "^^^^^- 



NOTE_Fresh p^iJCihaA dir tjvdKrneJ 
bed'5 wl>eff i>eiii'e^ 



RobertBovle &Son.LL^. 

VenriUrtnO, Enjmeers. 
IPMDOfi S- Gl-ASGOW. 



" In reply to your request that I should tell you how the ' Air Pump^ Ventilators recently ^^f J^J,^^^^^^^^^^^ 
here are answeri.^ I am able to inform you that they appear to fuim their object ma completely satisfactor) manner. 
—Dr. F. Foord Caizer, Medical Superintendent, South Western Fever Hospital, Fondon. 

N.i;,-For table of.i.esand numl^er of ventilators required for the ventilation of Fever Hospitals, see paj?es 14S, .49. 
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REPORTS ON 

The "Boyle" System of Ventilation as applied to 
" Hospitals and Asylums. 

TJ. ^-Boy,r SysU,n of V.ntiiaUon '^'-J-^^^^^'"' "'"'"' " "'" ''"^^ ''"''"'^ 

NEW WORKHOUSE INFIRMARY, NEWTON ABBOT. 

. ^ ,, , ,. T,„,.ie " System of Ventilation, embracing Boyle's Patent Air-Pump 
Ventilated throughout with the Bo>le System o 

Cc,^o^yA,\V.^^.cOT^^ Chairman of the Building Comnnttee. ^ ,,^ ^ 

, 4- n „f fr,-sh nir nre excellent. . . . Twelve Boyle s Fresh 

.-The arrangements for keeping the rooms ^U °f f-^^^/^-Xton ts splendid." 
Air Inlets have been erected m each of the ^^ards. 

I ORD Clifford, 3fe,n/.r of the House of Lords Committee on Bosptals 
-. There ts a sJnse" of comfort about this Infirmary which wtU be greatly valued by the nrmates. . . . 
The ventilation seems to be perfect." 

Mr THOMAS Preston Flowers, Poor La.. Inspector to the Local Government Board 

Tery notion of stuffiness, and provides abundance of fresh air. 



Lieutenant-Colonel Manuel Cano, 
Madrid. 
" I have to state that from the use which 1 
have made of Robert Boyle & Son's Ventilators 
as apphed under my direction to the new Mditary 
Hospital, Caranchcl, for the garrison of Madrid, 
I have obtained results so satisfactory that I 
have no hesitation in recommending them for all 
hygienic buildings by reason^ of their simphcity, 
convenience, and efficiency." 



Senor Jose Grases Riera, Archited-in- Chief, 
Madrid. 
» I have great pleasure in informing you that 
Boyle's Ventilating System, which you fitted up 
m 1896 at the Pnncesa Hospital, Madrid, has 
produced results which are unsurpassable and 
continues to act with great regularity without 
there having been the slightest hitch during the 
two years it^has been in use." 



Dr. J. C. Steele, Superintendent, 
Guy's Hospital, London. 
" There can be small doubt of the efficiency 
ot this contrivance " (Boyle's Patent "Air-Pump" 

Ventilator). . 

Dr. Arthur G. Blom field, 
Devon and Exeter Hospital, Exeter. 
" I am satisfied with the beneficial results as 
regards the ventilation." 



Dr. Edward Sergeant, 
Medical Officer of Health, 6^r., Bolton. 

I am glad to be able to state that your 
Air-Pump ' Ventilators seem to have performed 
their work at the Bolton Fever Hospital very 
satisfactorily.'' 



J. F. Fuller, Esq., Architect, Dubhn, 
*' Your system of ventilation has been very 
successful in the new wing of the KiUarney 

Asylum." 

L)r. George Morgan, 
Royal Alexandra Hospital, Brighton. 
" The whole of the new part of this Hospital is 
fitted with Boyle's Ventilators, and I should say 
they give universal satisfaction." 

Dr. P. Chatterton, late House Physician, 
Hotel Dieu, Paris. 
- My pursuits have rendered me practically 
acquamted with many systems of Ventilation now 
in use, both automatic and otherwise, and atter 
careful examination I have arrived at the con- 
clusion that your system is not only the simplest 
but the most efficacious 1 have yet met witn. 
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Experiments 

WITH 

The "Boyle" System of Ventilation 



APPLIED TO THE 



Small-pox Hospital Ship '' Castalia." 

(Metropolitan Asylums Board.) 



" One of the wisest acts of tlie Metropolitan Asylums 
Board, since its formation, was the acquirement of 
the Castalia {which was originally built on the twin 
principle for the prevention of sea sickness), and the 
conversion of the vessel into a small-pox hospital on 
the Thames. The deck area being extensive, it has 
been found practicable to construct several pavilions 
and to arrange them in such a way as to ensure the 
largest amount of light for each, in addition to 
unimpeded ventilation. These advantages are im- 
portant when it is remembered that 200 patients 
can be received in the Castalia. Knowing that 
in many hospitals there is inefficient ventilation, 
the Metropolitan Asylums Board invoked the aid 
of several experts on the subject, Professor de 
Chaumont bemg the principal adviser. After 
careful inquiry, it wvas decided to adopt Messrs. 
Robert Boyle & Son's system of ventilation as 
being the best and most suitable for the purpose. 
The Local Government Board approved of the 
selection, and Messrs. Boyle duly received in- 
structions to proceed with tlie work. 

" As this is one of the largest and most important 
ventilating contracts that the firm has yet under- 
taken, and is considered to be one of the most 
unique examples of ventilation in this country, or 
indeed in the world, it is deserving of a detailed 
notice. For the extraction of the vitiated air there 
are provided twenty of the Self- Acting 'Air-Pump' 
Ventilators, each six feet in diameter, connected with 
the wards by means of iron shafts, measuring from 
thirty inches to four feet in diameter. There are 
also sixteen ' Air-Pump ' Ventilators, three feet in 
diameter, connected with the water-closets, lava- 
tories, bath room, and other offices. Fresh air is 
admitted all round the wards by means of openings 
cut through the walls at the floor level. The air 
passes over hot- water pipes which are encased in a 
false skirting made of iron, perforated at the top to 
permit of the air being equally and imperceptibly 
filtered in and diffused throughout the wards. The 
supply of air is regulated by valves or shutters 
worked by means of screws as arranged by Mr. 
Adam Miller, the Engineer to the Board. 

"Several scientific and medical men watched the 
progress of the work, and much interest was excited 
as to how it would answer. Experiments were 
therefore instituted by the Board in order to test 
the efficiency of the system. The results were most 



satisfactory ; indeed, they are stated to have been 
far beyond anything that was anticipated. After 
an extended series of experiments to test the " Air- 
Pump' Ventilators under atmospheric changes, such 
as when there was a good wind blowing, and when 
there was no wind at all, it was found that the venti- 
lators extracted at the average rate of 5,000,000 cubic 
feet of air per hour, the air in the wards being 
entirely changed once in every five minutes, whilst 
there was not the least disagreeable draught. During 
the whole of the tests no appearance of a down- 
draught was found in the ventilators. Several 
anemometers were placed in the shafts of the venti- 
lators, and the readings were taken every two 
hours. Anemometers were also fixed outside to 
register the velocity of the wdnd. Messrs. Boyle 
were not present at any of these tests except the firot, 
the engineers and experts appointed by the Asylums 
Board being alone entrusted with the trials. Dr. 
Bridges, Chief Inspector of Hospitals, after carefully 
investigating the system, expressed his full approval 
of its action, informing Messrs. Boyle that even 
when he tested it in a calm, he found a considerable 
up -draught in the shafts, and at no time any down- 
draught. Sir Charles Dilke and other members of 
the Poyal Commission on the Dwellings of the Poor 
visited the Castalia, for the purpose of examining 
the arrangements, and expressed themselves satisfied 
with all they saw. Messrs. Boyle applied their 
system to the Castalia under a guarantee, and it is 
evident that the Asylums Board was satisfied that all 
the stipulated requirements had been fulfiUed, and 
the system a success, when it is mentioned that 
immediately after the conclusion of the experiments 
their account was paid. The system is also applied 
to the ambulance and transport steamers Redcross, 
Endymion, and Albert Vicior. 

" From their practical character, the value of these 
experiments must be very great, as they demonstrate 
the true worth of Messrs. Boyle's system and its 
capabilities. 

" There is only one trustworthy w^ay of proving 
the efficiency of any ventilating arrangements, 
and that is by actual and extended practical 
experience. Lecture - room experiments, as all 
privately conducted experiments can only be called, 
may be all very well in theory, and show certain 
results, but in actual practice the results are gener- 
ally found to be very different."— ^'rc/niect 
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Ventilation of Hospitals. 

(Mechanical.) 

^^Anv method of veutilaiion wJuch defauh upon mechanical or artificial means for iU action 
^annoTbe reliable, and therefore is not to he rccomniended^^V kovkssok Cork.pxd (L rofessor 
of Hygiene and Public Health, University College, London). 

" ExDcriencc would seem to justify the hesitation which has been felt with respect 
to artificial ventilation. The following quotation from the Report of the Barracks and 
Hospital Improvement Commission explains this Partly .— 

'''In one hospital we examined, which was ventilated by one of the most perfect 
apparatus [mechanical] we have anywhere seen, and which professed to supply 
between 4000 and 5,000 cubic feet of air per bed per hour, we found the atmosphere 
of the wards stagnant and foul to a degree we have hardly ever met witli elsewhere. 
We at once pointed out this circumstance. An inquiry was immediately mstituted, 
when it appeared that one of the valves of the suppl>-pipe had been tampered with, 
for no other reason, that we could perceive, except to save fuel by diminishing the 
quantity of warm air supplied to the sick. The ventilation, m this case, was worse 

than a delusion.' . r .1 ■ , . 

''The writer has visited, on several different occasions, three of the important 
hospitals in Europe and the United States of America in which the ventilation 
depended on propulsion, and on every occasion the propulsion happened to be 
out of use for the time. ... . . 

*' Methods of artificial ventilation are more or less dependent upon caretul training 
in the assistants. They may answer well when first put into operation, _ but the 
arrangements, in their simplest form, present some complications and require some 
special knowledge for their efficient working. Hence the changes in personnel which 
necessarily take place in the course of time ma>' introduce want of appreciation or of 
care in the management. IMoreovcr, the continuous cost of working presses upon the 
resources of voluntary hospitals. 

"The more the question is examined, the more advisable does it appear to adhere 
to simplicity in all details of hospital construction. ... 

"The author visited a hospital recently in which the ventilation was by propulsion. 
The amount of fresh air which was entering the wards was stated to be at the thne 
at a rate of over 5,000 cubic feet per patient per hour, and yet there was a distinct 
feeling of relief and freshness on passing from the ward to the open air. . . . 

"Surgeon-General Billings of the United States Army, mentioned an experiment 
in the Barnes Hospital, Washington, where fresh-air inlets for warmed air were 
placed near the ceiling, and extraction outlets in the floor. 

" In this experiment it was found, that when warm air w^as admitted near the 
ceiling there was a difference of ten degrees in the temperature between the floor 
and the ceiling, and that the patients complained of cold feet and discomfort. 

" Surgeon-General Billings also remarks that when the warm air is introduced 
near the ceiling it is impossible to vary the temperature at different beds, a thing 
which it is often desirable to accomplish in a hospital." — Hospital Construction, 1893 
(Sir Douglas Galton, F.R.S.). 

*' Having regard to the temperate character of the British climate, we have }^et to 
be convinced that it is desirable or necessary to introduce artificial ventilation into our 
hospitals. . . . 7\t Guy's Hospital (new building) the artificial system can be compared 
with the natural system in the older wards ; and the result of the comparison certainly 
does not make for the superiority of the former method." — ffospitals and Asylums of the 
World, 1893 (Sir Henry Burdett). 
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Ventilation of Hospitals. 

(Natural v. Mechanical.) 



" The system of propulsion for hospital ventilation has not found general favour with Jiospiiai Architects 
or Managers in this country:' — Sir Douglas CiALTON, F.R.S. 

" There wouid be a difjlcutty in effectively ventilating hospitals by propulsion. The results might easily 
be mischievous rather than beneficial T — Dr. Francis Vac her. 



Extracts from a paper read by Mr. Kelth D. Young, F.RJ.B.A., before the Architectural 
A ssocic xtion, London^ No z 'e ni ber 2 3 re/, 1894. 

" I cannot think it justifiable for the sake of those few days [when natural ventilation 
in tliis country might not be fully operative] to establish a complicated system, involving a 
certain amount of skilled labour in working and considerable cost for maintenance, 

" The question which concerns us is this : Is there any evidence to prove that wards 
cannot be kept sufficiently sweet and healthy without recourse to expensive appliances? 
So far as the experience of hospitals in this country goes, I think that not only is there 
no such evidence, but that there is some very definite evidence in support of the exact 
con\'erse. 

"There is a case cited by Dr. Bristowe and Mr. Holmes in the report to which I have 
before alluded, which goes to prove that mechanical ventilation can become a positive evil. 

'' \n the discussion which followed, 

" iMr. Al.i:xani)KR Graham, F.S.A., said he was very glad to hear Mr. Young advocate 
natural means of ventilation. . . . He was pleased to hear Mr. Young condemn some of 
the mechanical systems, for he never heard of one wdiich was perfect in action, and he was 
sure they were very expensive. 

"Mr. Gordon Smith, F.R.LB.A. (Architect to the Local Government Board), said in 
the main he endorsed all that Mr. Young had said in his condemnation of mechanical 
\'entilation. 

"Dr. E. A. FardoX (Resident Medical Officer, Middlesex liospital), said he had 
inspected many mechanical systems of ventilation, including those at the Houses of 
Parliament and the Law Courts, and had never seen one that was approved by those who 
used it. He thought the importance attached to uneven temperatures in wards was overrated," 



" The really important point to be Iccpt in view in regard to ventilation is, that before 
any system depending upon mechanical contrivances can be pronounced worthy of adoption, 
it must be demonstrated beyond dispute that it is not only as good as ordinary methods, 
but appreciably better. For nothing but a substantial improvement would justify the largely 
increased cost, both of construction and maintenance, necessarily consequent on the adoption 
of mechanical ^'^x^x:x\^.\:xo^^r~Hospltals and Asylums of the World, 1893 (SiR HENRY BURDETX). 
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Ventilation of Hospitals. 

(Hot Air Aspirating Shafts.) 

'< The employment of heat to create a^i induced upward current is not only a costly^ but 
an unsatisfactory method of ventilation ^^-^ENTlLATUm, 

Ventilation when attempted to be secured by heating the air in a sliaft has seldom 
proved successful. This is chiefly owing to the downward pressure of the cold 
external air cooling the hot ascending air and impeding its exit. 

This mi-ht be avoided if a properly constructed ventilator were fixed on the top 
of the shaft to remove the air pressure, assist the extraction, and prevent down- 
draught, which, with the louvrc-board turret generally employed, usually occurs. 

This form of ventilation is now practically discarded as "not in accordance with 
the views of modern engineers, or with their ordinary practice." 

"The Western Infirmary, Glasgow, is ventilated by means of hot water coils placed 
in shafts communicating with louvred turrets on the roof in which are placed hot 
water cvlinders ; on testing this system a strong down-draught was experienced, flocks 
of cotton wool being driven with considerable force down the shafts. At no tune 
during the experiments was there any abatement in the down-draught, or the slightest 
tendency to an up-draught."— Ventdatlon. 

"The history of St. Mary's Hospital [London] affords some instructive lessons in 
ventilation. In their report on this hospital, Dr. Bristowc and Mr. Holmes referred to 
the existenceof a central shaft for extracting the foul air from the wards in which a fire 
was always kept burning. They said 'the Secretary informed us, however, that there 
was reason to suppose the whole apparatus is a failure ; that Dr. Sanderson had made 
numerous experiments which led him to the conclusion that the orifices of exit in the 
wards act little, if at all, and very often admit air instead of carrying it off, and that 
there is, in fact, rather a circulation of air in the shaft than an escape of air from it.' In 
summing up their conclusions these gentlemen said : ' The hospital cannot certainly be 
regarded as a healthy one, for most of the diseases which constitute unhealthiness in a 
hospital seem to prevail in an unusual degree, and there seems also to be considerable 
spread of infectious fevers.'" — Hospitals and Asylums of the World (1893). 

"At this hospital [Bristol General Hospital] an apparatus was set up which 
consisted of a shaft in the garden from whence air was drawn into the basement, wdiere it 
was heated by passing over a series of hot pipes ; from thence the warm air went to the 
wards. The foul air from the wards was drawn out by a series of shafts communicating 
with a central tower in which an up current w^as induced by heated flues, but after a 
short trial it was found that the hospited was becoming infected with erysipelas, and it 
was abandoned." — Hospitals a?id Asylums of the World ( i 893). 
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The "Bovle" SYSxen.^, or Ventilation 

As Applied fo d. Stable. 



NOTE: The r.c.l-.i.■,...i;r,i^t^cJ^J-Oih^+>> 
wall al- H'C K.^r o^ Ihej.^i^ei -^'"J 




Section shcw.^o E xtraction of Foul Air r^on Stalls 

ABOVE HORSES HEADS. 




W/zr/77T/;y//r/^, 



LVLRSL Se:gtion sHLwiNo Admission of Fr&sh Am 

AT REAR OF STALLS . RoBERTBoVbE&-50Nli^. 

^ VenriUHn^ Engineers. 

lojNDON & Glasgow. 



" You will be glad to hear that after the experieiice of some months your* Air-Pump Ven ^^ gnn-hton- 
batisfactory, and are as efficient as you represent them to be.'— A. DUPONT, Military Riding Acaciei- >, t, 

N. B. — For Labli; of ^kus ind number uf vciUibLor^ required for the vunLilaLi-jn oi Sialics, see pii'^e^ 143. M'>- 
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Experiments at the London Custom House 

wnH THE 

"Boyle" System of Ventilation. 

The t,xpcri}}icnts seem to have demonstrated the perfect success of Messrs. Boyle s zvork!' — BuiLUER, 



''The Long Room of the London Custom House- — one 
of the kirgest rooms in the world — lias recently bi en 
ventihited by Messrs. Robert Boyle k Son, Ventilating 
Engineers, of London and Glasgow, under the direction 
of Her Majesty's Office of Works. The system applied by 
them is a combination of their well-known ' Air-Rump ' 
A'entilators and vertical tube air inlets. As the Long 
Room of the Custom House has long been notorious for 
being one of the worst ventilated rooms in London, and 
was so officially reported to be by Professor Faraday and 
13r. Ure so far back as thirty years ago, considerable 
interest has been displayed amongst those skilled in 
sanitary science as to the result of Messrs. Boyle's 
efforts to remedy the evil. Accordingly, on the com- 
pletion of the work, a series of experiments were 
instituted to test the efficiency of the system. A large 
number of scientists and others attended those experi- 
ments. The Long Room is 194 ft. in length, 60 ft. wide, 
and 64 ft. in height, and is lighted by about 200 large 
Argand burners fixed at about the level of the head. 
AVhen the gas was lighted, owing to the position of these 
burners, the heat and sulphurous vapour were intolerable, 
and a source of great discomfort and injury to the 
occupants of the room. The heating arrangements 
consisted of two large double open stove fires placed in 
the centre of the room. The number of clerks employed 
in the room is about 140, with a constant influx of the 
public having business with the department. Messrs. 
Boyle have fixed six 3 -ft. diameter * Air- Rump ' Ventila- 
tors on the roof, which are connected with the interior of 
the room by means of iron shafts 18 -in. diameter, led 
down to openings in the centre of the ceiling of the 
same diameter as the pipes. These shafts equally 
divide the ceiling. For the admission of air there are 
twelve vertical tubes, each 10 -in. by 8 -in., placed 
in the bays of six of the windows on the south 
side of the room, and communicating with the outer air 
through openings 2 feet by 1 foot, cut in the wall under 
the centre of each window. During the tests, the 
' Air-Pump ' Ventilators were found to be extracting an 
average of about 400,000 cubic feet of air per hour. 

" It is interesting to notice that, when a dense fog 
prevailed outside, the atmosphere of the Long Room 
remained quite clear, and continued so throughout 
the day. During the whole of the experiments there 
was not the slightest down-draught discernible in 
the ' Air-Rump ' Ventilators, even when all the inlets 
were closed. All those present at the experiments 
expressed themselves highly satisfied yA\h the results 
obtained. The ' Air-Pump ' Ventilators have in this 
instance been put to a series of the most severe and 
searching tests by men the best qualified for such 
work in this country, and they have undoubtedly 



maintained, in the most satisfactory and conclusive 
manner, the high reputation they have long enjoyed as 
the most efiicient foul-air extractors in existence. They 
have also been so tested under conditions more than 
usually unfavourable for their action, viz., in the middle 
of winter, with a frosty external atmosphere, and at a 
time when most so-called self-acting ventilators 
are usually closed up, to prevent the down-draught 
they would otherwise admit, as was notoriously 
the case in this very room under the old venti- 
lating regime. With regard to the improvement 
which the introduction of Messrs. Boyle's system 
has effected in the atmosphere of the room, those occupy- 
ing ifc testify to in the most marked manner — one 
gentleman, who has been for over thirty -four years 
engaged in the room, stating that, compared wath the 
past, the present condition of the room was as heaven 
to the nether regions. Before Messrs. Boyle's system 
was applied there used to be a perpetual haze or cloud 
hanging below the ceiling. This has since entirely 
disappeared. In foretime, when a fog got into the room, it 
was several days before it found its way out, even though 
windows and doors were kept open. On entering the 
room on Monday morning, after the dense fog of Sunday, 
the air w^as found to be perfectly clear, not a 
trace of fog being discernible. A number of clerks 
engaged in the room informed us that, under the 
old arrangement, before the day was half over, they 
suffered from severe headaches and general prostration 
caused by the vitiated atmosphere, but since the applica- 
tion of Messrs. Boyle's system they felt almost as fresh 
when they left in the evening as when they came in the 
morning, and that they do not now suffer from head- 
aches is certainly a most convincing proof of the 
efficiency of the ventilatiou. Sea captains, we are 
informed, visiting the room, used to complain loudly of 
the foul state of the atmosphere in which they transacted 
their business, and now we are given to understand they 
speak as strongly in favour of the improvement ^\hich 
has been effected. Messrs. Robert Boyle & Son are to 
be congratulated upon the success they have achieved, 
and the London Custom House may proudly be added 
to the long Ust of public buildings successfully 
ventilated by them, and which bear testimony to the 
soundness of the principle they advocate. As founders 
of the profession of ventilating engineers, they have 
raised the subject to the dignity of a science, and brought 
their system to such a state of perfection that we 
understand they are prepared to guarantee the efficient 
ventilation of any building entrusted into their hands, 
no matter how many other systems may have been 
previously tried and found unsuccessful." — Imlu.'^tri/. 
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^Y'litilatiun of the Council Chamber, 
Guildhall, London, 



wri'ii TiiK 



" Boyle" System of Ventilation.* 

ll'e can quite endorse the favounihle opinion of it ivhich has been given by Sir John Monckton, the Town 

Clerk" — Builder. 



" A ^^ ordinary observer who has had the privilege of 
^^--*- entering the Council Chamber of the Guildhall, 
London, even when devoid of occupants, would be almost 
sure to ask himself the question as to how the room was 
ventilated. It is one of those apartments that appears 
to strike the mind that a something more than can be 
seen is necessary for the healthful comfort of those 
whose civic duties compel them to pass a portion of 
their time in it, and if the stranger has had an oppor- 
tunity of being present \\hen the Cityparhament have 
_ been holding their debates, he would have soon found 
that the atmosphere was anything but inviting ; and had 
he asked any of the officials, or even the members of the 
Council themselves, he would have heard dissatisfaction 
expressed on all hands, for it is notorious that, in spite of 
different attempts to remedy it, including what w^e may 
term an elaborate system introduced no later than three 
years since, the room in which the City Fathers 
hold their conclaves has been one of the worst ventilated 
apartments, for its size, in the metropolis. We say 
'has been,' for a new system of ventilation has 
recently been completed that promises to surpass all 
previous attempts to introduce fresh air and exhaust 
the vitiated, and one that after many severe tests 
has received the approbation of all concerned in the 
carrying out of the plan. Smarting under the annoy- 
ances they had long laboured under, the City Architect, 
by the direction of the Corporation of London, requested 
Messrs. Eobert Boyle & Son, of Holborn Viaduct and 
Glasgow, whose success as ventilating engineers has 
become matter of world-wide notoriety, to submit to 
him a system of ventilation adapted to the requirements 
of the Chamber, but on the condition that it would 
only be accepted after exhaustive trials had proved 
to the City Architect and a committee that it was 



successful ; and if not to their satisfaction, every vestige 
of it was to be removed within a specified time, and 
everything made good at Messrs. Boyle's expense. 

*' Thus the contract was entered upon on the prin- 
ciple of * no cure, no pay.' Confident in their system, the 
firm accepted the terms, and the guarantee, w^hich was 
of a very stringent character, wag drawn up by the 
Corporation, and was of such a nature as would put 
Messrs, Boyle's system to a most severe and crucial 
test. In January last the Chamber was handed over to 
them to commence operations, and as we have carefully 
watched the progress of the work, and were present only 
a few days since — it now having passed through the 
ordeals prepared for it— we have much pleasure in 
adding our testimony to its satisfactory results. It has 
received the approbation of the City Architect, the com- 
mittee, and, w^e may add, of the public. Messrs. Boyle 
have had the privilege accorded them of inviting as 
many as they pleased to witness the results, and a large 
number of invitations w^ere issued by them, in which 
they included those gentlemen they considered interested 
in the question of ventilation, and competent to pass an 
opinion upon the work, and also competitors in their 
own profession, advocates of totally different systems. 
Amongst those who accepted the invitation were Dr. C.W. 
Siemens, F.R.S.; Captain Douglas Galton, C.B., F.R.S. ; 
Professor Corfield, London University College ; Captain 
McHardie, R.E., Home Office ; Dr. Steele, Guy's Hos- 
pital ; Mr. Ernest Hart ; Major-General F, C. Cotton, 
R.E. ; Mr. A. Billing, Surveyor to Guy's Hospital and 
St. Olave's Board of Works; Mr. H. Currey, Surveyor 
to St. Thomas's Hospital; Mr. Alexander Graham, 
F.R.I.B.A. ; Dr. Sedgwick Saunders, Medical Officer of 
Health to the City of London ; Dr. Lavies, Medical 
Officer of Health for Westminster; Mr. Thornhill, 
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* For results of mechanical ventilation of a Council Chamber by electric fan extraction, see pages 24, 25. 
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Surveyor to the London Hospital ; Mr. W. Butterfield, ^ 
Architect; Mr. E. J- Hansom. F.IM.B-A- ; Mr. E F. 
Griffith, C.E. ; Mr. C. W. Pugin, Architect; and Mr. | 
G. A. Bruce, C.E. ; besides numerous other Architects, , 
Civil Engineers, and Medical Men. j 

'^The application of the system adopted may be 
described as follows :-Nine of Messrs. Boyle's Patent 
Self- Acting 'Air^Pump' Ventilators arefixed on the topoi 
iron shafts, standing at various heights above the root, 
to clear them of obstruction. Four of these shafts, viz., 
two at each end of the Chamber, are 13-inch diameter, 
branching off a httle above the ceiling into two 10-mch 
pipes, communicating with openings in the ccihng 
2 feet in diameter, concealed by means of ornamental 
centre flowers, or ceihng plates. On the top of each 
shaft is fixed a 2-feet 'Air-Pump' ventilator. At the east 
end of the Chamber a shaft 18 inches in diameter is 
carried through the roof, having a 30-inch ventilator on 
its top. This shaft expands at the bottom to 2 feet 6 
inches by 2 feet 3 inches, covering an opening of the 
same dimensions in the ceiling. At the west end, a 
shaft of m inches by 20| is brought into requisition, 
and is carried up a considerable height to the top of an 
adjoining building, surmounted with a 3-feet ventilator. 
A shaft 16 inches diameter, that is connected with the 
large -sunlight" gas-burner in the lantern over the 
central dome of the Chamber, is also run into this shaft, 
the ventilation of the body of the room being partially 
effected by this means. On the top of the outer casing 
of the lantern three 134nch shafts are fixed at equi- 
distant spaces, and crowned with 20-inch ventilators, 
the shafts communicating with openings in the interior 
of the lantern by means of expanded iron hoppers. 
These complete the arrangements for the extraction 
of the vitiated air from the Chamber. It may be men- 
tioned en passant that a portion of these shafts formed 
part of the old system of so-called ventilation, and were 
then surmounted with revolving cowls. 

" For the supply of fresh air to the Chamber Messrs. 
Boyle have turned to account, with certain alterations, 
some of the modes of ingress they found existing when 
the work was entrusted to them, and that were then of 
but little use. On the south side of the Chamber four 
vertical air tubes or brackets arc fixed against the walls, 
two of these being 2 feet by ^ inches by 3 feet, 
the other two, which are placed a little higher up 
the wall, measuring 18 inches by 4 inches by 2 feet. 
The tubes communicate direct with the outer atmo- 
phere by holes cut through the walls and covered with 



cast-iron gratings. The air inlets are fitted with 
Messrs. Boyle's patent heaters, which are now so generally 
known amongst the profession as to render description 
here unnecessary. These are, of course, added for the 
purpose of warming the incoming air to any temperature 
required as it enters the building. The north wall is 
similarly treated, with the addition of an extra tube at 
the end by the Lord Mayor's seat. At the pubhc end of 
the Chamber three more inlet tubes are fixed, similarly 
fitted with the air warmers, while others, amounting in 
the aggregate to sixteen, are fixed in other positions, 
completing the arrangements for the fresh air supply. 
We may add that an abundant quantity is admitted, and 
the tests have shown that the air can be warmed in cold 
weather to a temperature of from 60 deg. to 120 deg., 
thus entirely preventing cold draughts, the usual atten- 
dant on most methods of admitting cold air to a building 
where provision is not made for warming it. 

"Referring to the extraction of the vitiated air, it is not 
necessary to give the full table of results from January 
until the present time ; we need only say that the 
averat^e quantity withdrawn amounted to 500,000 cubic 
feet per hour, and that during the whole of the experi- 
ments, official and otherwise, not the slightest down- 
draught was experienced: had it been otherwise the 
conditions would not have been fulfilled, and the 
firm would have been called upon to remove their 
appliances, and their system would have been pro- 
nounced a failure, one of the principal conditions being 
that down-draughts should be entirely absent, and that 
a continuous and powerful up-draught should be 
maintained. 

"Previous to Messrs. Boyle undertaking this work great 

complaints had been made with respect to the draught 

' always present m the Chamber, butsince the completion 

I of their arrangements lighted candles have been placed 

I in various parts of the room, the flame has been 

watched, and it has been clearly demonstrated that they 

were in all instances perfectly steady, showing that the 

draughts had ceased to exist. 

'* After six months' practical experience. Mr. Horace 
Jones, City Architect, and President of the Royal 
Institute of British Architects, has certified that all the 
conditions have been fulfilled, and that the ventilation is 
successful ; and, as we before observed, this has been 
endorsed by the committee, and Messrs. Boyle have 
received their account. Thus another public building 
has been added to the long list of those that the firm 
have successfully ventilated. 



" The following report has been received by Mes^rF^. 
Boyle from Sir John Monckton, the Town Clerk : — 

" ' Guildhall, E.G. 
" *I am asked by Messrs. Boyle & Son to state my personal 
experience of the recent ventilation of the Council Chamber. 
I can do 90 in a very few wor.ls. Until the present year I never 
knew what it was to leave the Guildhall on a ' Common Counfil 
day ' without a headarhe. I now do not know what a hoadafhc 
is. In fact the palpable alteration for the better in iho atinosjiliere, 
even on crowded day.*!, is very satisfactory^ and it appearp to me — 
a non -expert— that iMo.'^srs. Boyle's sy>tem is eminently valuable 
and praetieable.' 

" In addition, the officials of the Court and many 
members of the Council have personally thanked Messrs. 
Boyle for the benefits they have derived, from a healthful 
point of view, from the application of the system. 
From a large number of equally favourable letters 
received by the firm from independent sources, we 
abstract the following received from an eminent 
London physician and sanitarian. (Dr. P. CaATXEHTON, 
late lIou,'!e Phijsicia?!, lintel JUeu^ PariH) : — ' After 
thoroughly testing and examining your system of 
ventilation as applied to the Council Chamber of the 
Guildhall, I have great pleasure in being able to say 
that I am in every way satisfied with the result. It is, 
in my estimation, the most perfect system yet intro- 
duced, and I greatly doubt there being any room for im- 
provement upon it. The fact of your appliances being 
entirely self-acting and having no movable parts liable 
to get out of order after having been placed, is a great 
boon, as it renders any after cost or attention unnecessary. 
During the time that I have devoted to testing your 
appliances I have always found them entirely free from 
down-draught, a feature I have not found in any other 
system, and which I opine to be of the greatest advan- 



tage, as it not only serves to ventilate the building more 
thoroughly, but furthermore maintains an even tempera- 
ture therein, which no sudden change of weather can 
affect. My pursuits have rendered me practically 
acquainted with many systems of ventilation now in use, 
both automatic and otherwise, and after careful 
examination I have arrived at the conclusion that your 
system is not only the simplest but the most efficacious 
I have yet met with. This opinion is, in so far as the 
Council Chamber is concerned, also shared by some 
friends of mine who are members of the Council, and 
who pronounce the application of your process simply 
faultless.' " — A rchitert. 






" We have had an opportunity of being present in the 
Chamber during a meeting of the Common Council, 
and being aware, from personal experience, of the bad 
state of the atmosphere which used to prevail on Court 
days, we are in a position to say that a marked improve- 
ment has been effected — so decided a change for the 
better, in fact, that we can quite endorse the favourable 
opinion of it which has been given by Sir John Monckton 
the Town Clerk." — Builder. 

" We have witnessed the operation of the system, and 
can now speak from persoual experience of the merits of 
the priuciple which Messrs, Boyle have applied to this 
and other public buildings in London and the provinces. 
. . . Messrs. Boyle & So.j's system is extremely 
simple, and may be described to be the application of 
means by which the natural laws of ventilation can be 

effectively brought into operation Our 

examination of the up-draught in the shafts has shown 
the efficiency of the ventilators." — Building News. 
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Names of a few of the Royalty and Nobility who have hccn supplied with the 
"Boyle" System of Ventilation, and "Air-Pump" Ventilators. 



Her Miijesty the Queen. 

His Imperial Majest}^ the Emperor nf OernuiDV, 
His Imperial Majesty th<> C/ar nf Rus^a. 
His Imperial Maj.^sty the Empon.r of Austria. 
His Majesty the Kin- of Italy. 
His Majesty the King of Spain. 
His Majesty the King of Portugal. 
Hie Majesty the King of Norway aud Swedm. 
His Majesty the King of Denmark. 
Her Majesty the Qm-cu of HoUaud. 
His Royal Highness the Prince of Wales. 
His Royal Highness the Dnke of Edinhnrgh, 
]ris Royal Highness the Duke of Connauglit. 
His Royal Highness the Duke of Albany. 
His Royal Highness the Duke of York. 
Ilis Royal Highness the Duke of Camhri.lge. 
Plis Grace the Arehhishop of Canterhury. 
His Graee the Arehhishop of York. 
The Right Reverend the Lord Bishop of London. 
The Right Reverend the Lord Bishop of Glou- 
cester and Bristol. 
His Graee the Duke of Argyll. 
His Grace the Duke of Ath(dl. 
His Graee the Duke of Beaufort. 
His Grace the Duke of Buecleueh. 
His Grace the Duke of Bedford. 
His Grace the Duke of Cumherland. 
His Grace the Dake of Devonshire. 
His Grace the Duke of Fife. 
His Grace the Duke of Grafton. 
His Grace the Duke of Hamilton. 

HLs Grace the Duke of Leeds. 

His Grace the Duke of Marlhorough. 

His Grace the Duke of Norfolk. 

His Grace the Duke of Northumherhind. 

His Grace the Duke of Portland. 

His Grace the Duke of Richmond. 

LI is Grace the Duke of Rutland. 

His Grace the Duke of Somerset. 

Hi.'* Grace the Duke of Sutherland. 

His Grace the Didie of Wellington. 

His Grace the Duke of Westminster. 

The M<j8t Honourahle the Marquis of Ahercom. 

The Most Honourahle the Marquis of Aberga- 
venny. 

The Most Honr.nrahle the Marquis of Ailsa. 

Tlie Most Honourable the Marquis of Anglesey. 



The Most LTonourable th<> Manpiis ..f l^.ath. 
The Mo4 ILmourable the Marquis ui Breadal- 

bane. 
The Most llonr.nrable the Mar(iuis of Bristtd. 
The Most Honourable the Marquis nf Bute. 
The Most Honourable the Mari^uis nf Dufferin. 
TIhv Most Tlonourable the. Manpiis of Drogheda 
The Most Honoural>le the Manpiifl of Exeter. 
The Most ITouourable the Murquis of London- 
derry. 
The Most HoTiourable the :Marquis nf Lan^- 

downe. 
The Most Honourable the Manpiis <.f Lnthiau. 
The Most Honourable the Mai-quis of North - 

amptein. 
The Most Ilonouralde the Manjuis of Kipon. 
The Most H<»nourable the :\Iarquis of Salisl)ury. 
The Most ILmourablo the Manpiis of Zetland. 
The Riglit H(»nonrahle the Earl (»f Aliingdon. 
The Right Honourable the Earl of Aberdeen. 
The Right Honourable the Earl of Albemarle. 

Tlie Right Honourable the h'.arl of Ashbuniharn 

The Right Honourable the Earl of Aylesford. 

The Right Honourahle the Earl Bro\\'iilow. 

Tlie Right Honourahle the Earl Caims. 

The Right Honourable the Earl of Carnarvon. 

The Kight Honourable the Earl of Cawdor. 

The Right Honourable the Earl of Covontry. 

The Right Plouourable the Earl Cowper. 

The Right Honourable the Earl of Cranbrook. 

Tlie Right Honourable the Earl of CloN-eland. 

The Right Honourable the Earl of Crewe. 

The Rigltt Honourable the Earl of Derby. 

The Right Honourable the Earl of Dudley, 

The Right Honourable the Earl of Durham. 

The Right Honourable the Earl of EUesmere. 

The Right Honourable the Earl of Egliutou. 

The Right ILonourable the Earl of Elphinstone. 

The Right Honourable the Earl of GraTiville. 

The Right Honourable the Earl of Glasgow. 

The Right Honourable tlie Earl Grey. 

The Riglit Hou.airable the Earl of Kiniberley. 

The Right Honourable thi' Earl of Kenmare. 

The Right Honoural)le the Earl of Leicester. 

Tlie Right Honourable the Earl of Leitrira. 

The Right Honourable the Earl of Maeclesfiehl. 

The Right Honourable the Earl of Mar and 
KeUie. 
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. Right ITonourabh. the E:,rl nf Morton. 
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Right HoTiouralile the Earl of Moiuit-E.b'-- 
cuinlie. 

■ Ri-ht Tlonourable the Earl of Nerthbr.K.k. 
> Riirht Honourable the V:ir[ nf IVmhrnko. 
' liight Honourable tlie Earl of Radnor. 

■ Ri--ht Honourable tlu- Y^-.n-l of RnK-berv. 
.' Right ILmouralde the Earl of Shrewsbury. 
:- Right Honourable the I-^arl Spenfer. 
:■ Right HoTinurable the Earl of Sefton. 
:■ Right Honourable the Earl of Stair. 
e Right Honourablr the Earl of Stratfurd. 
e liight Hoimurablr tlie Earl of Warwick, 
e Right llonounible the Earl of \Vliarnrlitf„ 
e Hiudit Honourable the Earl (if Zetland. 
e liight Honourable Visrnunt Exmouth. 
e Ri.Ldd Honourable Visemnit Beync. 
le Right Honoural-le Viscnunt Faluiontb. 
n- Right Honnuralile Vi^cnunt Peel 

Right Heinourable Lord Ampthill. 
Riglit Honniirahle Lnrd Armstrong. 
Right llomnirable Lnrd Abinger. 
liight Honourable Lord Arundell. 
Right Ilonouralde Lord A-hbourne. 
Right Honourable Lord Bagot. 
Right Honourable Lord Batter.vea. 
Right HonouraVile Lord Boyle. 
Right Honourable Lord Bra ssey. 
Right Hon(nu-a1)le Lord Burton. 
Right Honourable Lord Chelmsford. 
Right Houourable Lord Carrington, 

Riglit Honourable Lord Churston. 

Right Honourable Lord Cromer. 

Right Honouralilc Lord Delamere. 

Right Honourable Lord Dorchester. 

Right Honourable Lord Elgin. 

Right Honourable Lord Franris Ilcrvey. 

Right Honoui-able Lord Kelvin. 

Right Honourable Lord Kenmare. 

Right Honourable Lord Kinnaird. 

Right Honourable Lord Lecoufield. 

Right Honourahle Lord Rothschild. 

Right Honourable Lord Sefton. 

Right Houourable Lord Revclstokc. 

Right Honourable Lord Wantage. 

Ri-ht Honourable Lord Wolverton, &c., &c 
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Names of a few of the Public Buildings in the United King-dom to 

which the "Boyle" System of Ventilation and "Air-Pump" 

Ventilators have been applied. 



Windsor Castle. 

Obbonie ,, 

Balmoral , , 

Bucking-ham Palace Loiidui 

St. James's ,, 

Lambeth ,, 

Marlborough Hou'ie 

War Office 

Admiralty 

Horse Guards 

Government Office^, V\Tiitohall 

Somerset House 

South Kensington Museum 

National Gallery 

The Tower 

Eoyal Mint 

British Museum 

Custom House 

GuildhaU 

Mansion House 

Bank of England 

St. Paul's Cathedral 

Brompton Oratory 

Zoological Gardens 

"Lloyd's" 

Inner Temple Library 

Council Chamber, Royal Institute of 

British Architects 
Royal College of Music 
Guildhall School of Music 
Council Chamber, Royal Agricultm-al 

Society of England 
Agricultural Hall 
Olympia 

Royal Masonic Institution 
Central Meat Markets, Smithfield 
Burlington House 
People's Palace 

Headquarters Metropolitan Police 
„ Honourable 

Artillery Co. 
Royal Caurts of Justice Chambers 

„ Exchange 
Stock „ 
Wool „ 
Coal 

Com ,, 

Regent's Park Barracks 
Trafalgar 
Wellington 
Piiisbury Militia 
Knightsbridge 
King's CoUfge 
Royal Naval Schools 



New Medical Schools Londo 

Westminster „ ,, 

Christ's Hospital (Blue Coat School^ ,, 

Brook Hospital, Shooter's Hill ,, 

Grove ,, Tooting ,, 

Small -pox Hospital Ship " Castalia" , , 

St. Bartholomew's Hospital 

London ,, 

Guy's ,, 

Fouutain 

Foundling 

German ,, 

Greenwich ,, 

Chelsea ,, „ 

South-Westem ,, ,, 

Finchley „ ,, 

Royal Free ,, ,, 

Lambeth Lying-in ,, ,, 

Temperance ,, 

Great Northern Central Hospital 

West End Hospital ,, 

Wandsworth and Clapham 

Infinnary , , 

Greenwich Infii-mary „ 

Lambeth ,, ,, 

City of London ,, ,, 

Kensington ,, ,, 

St. George's Workhouse 
Wandsworth ,, ,, 

Lambeth ,, ,, 

Poplar ,, ,, 

Camber well „ 

West Ham ,, ,, 

Reform Club ,, 

Carlton Club ,, 

AtheniEum Club ,, 

United Service Club ,, 

St. James's Club ,, 

rhatched House Club ,, 

Junior Athenaeum Club ,, 

Travellers' Club ,, 

Council Hall and Offices, Pliarma- 

ceutical Society of Great Britain ,, 
Public Library, Battersea ,, 

,, „ Chelsea 

,, ,, Newington ,, 

,, ,y Kensington ,, 

,, ,, Kensal Town ,, 

Deaf and Dumb Asylum ,, 

Golney Hatch Lunatic Asylum. 
Han well Asylum. 
Hampton Court Palace. 
Canterbury Palace. 



Sandringham. 

Claremont. 

Royal Exchange, Glasgow. 

Stock ,, ,, 

Royal Arsenal, Woolwich. 

,, Dockyard ,, 
Royal William Dockyard, Plymouth. 
H.M. Dockyard, Portsmouth. 
H.M. ,, Slicerness. 

H.M. ,, Devonport. 

H.M. ,, Chatham. 

Inkerman Barracks, W^oking. 
Alder shot Camp , , Aldershot. 
Portobello ,, Dublin. 

Curragh Camp ,, Curragh, 
Citadel „ Dover. 

Cavaky ,, Brighton. 

Maryhill ,, Glasgow. 

PortobeUo ,, Edinburgh. 

Edinbui'gh Castle ,, Edinburgh. 
Parkhurst „ Isle of Wight. 

Naval ,, Devonport. 

Royal Marine ,, Plymouth. 

,, Artillery ,, Sheeniess. 
H.M. Barracks, Ipswich. 

,, ,, Portsmouth. 

Shorncliffe Camp. 
H.M. Prison, Portland. 
, , Broadmoor. 

,, ,, Dartmoor. 

,, ,, Manchester. 

, , „ Portsmouth . 

J) M Derby. 

,, ,, Leicestsr. 

,, ,. Glasgow. 

Trinity College. Cambridge, 
Cuius „ ), 

Emanuel ,, „ 

St. John's ,, ,, 

Eton ,, Ettm- 

Harrow ,, Harrow. 
Marlboro' ,, Marlboro*. 
Wellington ,, Berks. 
Aberdeen University, Aberdeen, 
Cambridge Plospitalj Aldershot. 
Netley Ho.spital. 
Royal Infinnarj', Glasgow. 
The Register House, Edinburgh. 
Royal Asylum, Edinburgh. 
Holloway Sanatorium, Virginia Water. 
Corporation Galleries, Glasgow. 
Art Galleries, Birmingham, &c., (&c 
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1HMI5REPOR.T TO THE 
LOCAL GOV ERM^^E"J 
BOARD OH THE VEMTl- 
LATIOM OF POOR LAW 
5CH03L5 (1597), SAYS 
RE FOREST GATE 5cnC0l 
"EdCh portion ha^s d. 
Boyle's Ventilcxto^ o*^' 
the riAje- •Ccxme m 

c^ftcr <3.inner, c^nAtne 
smell "wcxs nof op- 
pressive... . Boyle's 
ventilcxto^s s<^iAtobe 
A drcAt improvemenl: 
h(We been \f\<ire nine 



SlRllEIIRyBURDEtr 

IM"noSPITAL5 AHD A5Y-; 

lvjm5 of the world 
5ay5 re5pect1hg the 
Small-pox Hospital 

3HIP'(A5TAUA (WHICM 
IS VEMTILATED WITH" 
THE BOYLE SYSTEM 

of VemtiijAtiom, see 
Page 51 ). (SxJ^^^^^SP^i^^ 
"Altogether '^zd^rmn^'i- 
ments c\re ^cry; cornpleff 
An^ sa.tis/dctorj^- 
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THE 'BqyLE"SySTEM 



OF 



Ventiiation 

7\5 7\PPUED To 



5LWm5,DR61M^,7\ND 5olL PIPES. 



Part IV. 



''O^ir i^rdin^ (MadseVoer^ Are ^o m<Mny AcdH") Irdps ^^nle^s V^enltldiec). in 
3t4cK 6. manner rtodfc.ll noxio'us Air esca^ping^ from Hiem e^n- 

not" be inhdled. bjy c^ny onel' Sir. Robert RAvvuMSoii. 



BALDWIli L7\THAM.CE- 

Bovle'5 '/\.r-Pc.mP'VentilAt^>' 

if>e topef^^^il pipe,orinAn3' 
position in v.vhich exhA"Mjbon 
proa.JKe3. by An in<3.t4ceA ci^r- 
rent i5 ^ v^IiieThe drrdn^e- 
incnt 15 exti-emcly simpl-e,6r)-3 
c\ contniTnous ctirrent is> set 



S.G.BILLIMGHAM, 

Borough surveyor^ 

(Si^^t^^tP^ DEVIZES. 

SAtis/cxction in X<^^^fy^^$ 
lb {^e VAltie afydur 'Air- 
ajmp Ventilators. I hdve 

tilAtion pipes t^o.t 1 Hdve 
hdA erected, in tt^i/Boro- 
n^h on dll ol(r mdinjewe- 
rs ctc.witti tiie bcst»'^/^ltjf 
e.nA 1 stfOiiity recommcnA 
themjfor simibr pUrposcj. 
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TiiE."BqyLE." Double and Simgle Actiqn Sv/stems 

or 5oiL Pipe Vemtilatioh ^^^ 




Fig. I.— Klevatiun cf Double Action System. With this system a double power is obtained, the aspirating force ot the Air-I ump 
Ventilator A acting: upon the up-cast pipe B, an<l the pressure of the air down the soil pipe C as it enters through the down-cast \ entilalor 
D attached to the bottom (jf the " Air- Pump" Ventilator, and which catches the wind from every quarter, mainiaining a through current at 
the junction E immediately above the Disconnecting Trap F. The air inlet being above the roof there is not_ the same danger from escaping 
noxious gases as when the inlet is at or a little above ground level, H Ventilating Pipe connected with drain. J \\aste I ipe running into 



i gases i 
open gulley connected with drain. 

Fig. 2.— Section showing the venlilation of soil pipe with the '' Boyle" Double Action System, 
Patent ''Air-Pump " Ventilator A and air inlets KK. LL 2 in. pipes connected with upcast shafts for the ventilation of discharge pipes 
and to prevent syphoning of traps. M Disconnecting Trap with inspection chamber. 

FiG. 3.— Section of Single Action System. A Boyle's Patent ''Air-Pump" 
Pipes connected with discharge pipes to prevent syphoning of traps. D Drain Pipe, 
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, also ventilation of W.C.'s with Boyle's 



'ventilator (upcast). B Soil Pipe. CC Ventilating 





Sewer VenJiltJ^tjoJ^ 



bowncAbt N0225 





Soil PipcVcr?tJldtor 
(C^ecvprorm)N022Z 



Dotible/lction 
^ 5oil Pipe 

Ventil(XtoKW226. 




Soil Pjpc o^nd 
DrdinVcKitildtbr 
Upcast ho 225. 



Mica Flap AirImlet Valve5, 

For DRAIM5 AMD CES5P00L5. 





VeKlicAl li»3ci. 






Horizontal H«30i, Horizontal H" 302, 




3-8 ,0 ,ins..o:- 8 6 /;-;/, ;/„ 

'"^- No. 303. ,n„ 

^ " ° '^ ^ '4 X 14 ,26 

20 X u „ I 17 6 



Boy LE5 Patent 

SEWEI^- DRAIN 
AND -SOIL PIPE 
\7EMT1LAT0R5 

(LATEST PaTEMT) 
PRICE LIST Cdrrid^ePdid, 

"h'J %t M0223. M0226. N022Z Ko225. 

ins Ins ^ S d Jf. s d. ^ s, d. 2. S. d 

6. 2i<>3 9 6. . . .076.... 

5. 3 ,. ^. 13 6 1 5 0. o 10 6. ■ . 

10 .^ ., 5. o 17 6. I 10 o. o 12 6. 15 o. 

12. 5 " 6. 1 2 6. 1 15 0. 13 6. O 15 6. 

14. 6 M 7. J 10 o. • . . . . 150. 

16. 7 .. g. 2 2 o I 12 6. 

IS 5 " 9. 2 15 O. 2 0. 

20 9 "10. 3 10 ■ . . . . 2 10 0. 

H.B. When specifying or 
ordering the follo\Cingfbrmul& 
shot^ld be XA5zd< "Boyle'5 Pcxtient; 
'A\r-?ump\Jen\j\&^or De5ignN°..., 

Did.of hedd , Did of pipe , 

H9 required , Price edcb...'; 

Note-. Eixcb Ventjldtor 

hds tj'^e dccompdr^y- 

\ni TFLAoeMARK 

d>fTi>^e(5> "wiiliout whicb^ 

none Are gentiine,i__a££i5i££££— 

C^iEAP Foan Trade Mark 




BOYLE'5 PaTEMT "AIR-PUMP 
V£MTIL7\TOCL (CHEAP foRM) 



Down Cast Trade Mark 



Boyle's patent 
Downcast Vemtilator 



REPORTS ON 

The "Boyle" System of Ventilation 



FOR 



SEWHRS, DRAINS, AND SOIL PIPES. 



Eardley Bailey-Denton, Esq., C.E., 
Author of '* House Sanitation," &c., *5cc. 

" Among the best stationary exhaust 
Cowls should be noticed Boyle's Patent 
' Air-Pump ' Ventilator." 



W. Eassh^, Esq., C.E., London, 

Aiuhor nf ''Henhhy Houses," i!s:c. 

" I have often made use of the 'Air- Pump' Venti- 
lator for soil pipes, lKic, and consider it most 
admirable. Its action is coniinuous, and it ran no/ 
possibly get out of oi'der. It is decidtdly the most 
efficient foul air withdrawing medium that I ever 
met with." 



CiEO. J. C. Broom, Esq., M.I.C.E., F.G.S., 
Borough Surveyor^ St. Helens. 
" I have for the past seven or eight years 
used your * Air- Pump' Ventilators for the 
purpose of ventilating the sewers in this 
town, and have always found them acting 
satisfactorily/' 



H. E. Stilgoe, Esq., 
Borough Engineer, Dover. 

"Where your Patent ' Air-Pump ' Venti- 
lators have been used in connection with 
the sewers and drains at Dover, they have 
proved satisfactory." 



1). C. GoDDARD, Esq., 
Borough Stirveyor^ Kendal. 
" I beg to inform you that we have your 
'Air- Pump' A^entilatorson the sewers of this 
town and find them to act very satisfactorily 
in every respect and there is no doubt of 
them beinp; efficient." 



John Parker, Esq., 
City Surveyor^ Hereford. 

" I have pleasure in stating that the 
'Air-Pump' A'entilators which we have 
fixed on the 6-in., 8-in. and 9-in. special 
shafts continue to work satisfactorily." 



J, S. Brodie, Esq., 




Borough Engineer, IVhiiehaven 




" The sewers in this borough are 


venti- 


lated by your apparatus and have 


given 


every satisfaction." 





C. F. iMarston, Esq., A.iAE.I.C.E., 
Borough Surveyor, Suflon Co id fie Id, 

" I have u?ed your 'Air-Puinp' Ventilators 
on ventilating shafts and have found them 
satisfactory in inducing up currents and 
preventing down-draughts." 



A CAUSE OF FAILURE. 

Bieiv efficient diction- 



RECOMMENDATIONS. 

Upon receipt of f>drtictil(Xr5 
voitii rough sketch o^ <\ny 
bbiil(3^in^ proposed i^ be^ 

sions, t)^e purpose ^K\A)hich 
it is ^i5e^, number of people 
itdccoramo^Afes,AndffceilcA 
or* open rogf, recommend<x- 
tion5 vOill be md^c ^ee or 
chdr^e, ek5 tp ^e number, 
sixes (Xn^ positions of fhe^ 
oUtfet dn^. inlet Ventilo<l?>r) 
necessarj/. O^^^fe^®-^;^ 



BgyLE'S 

[ATL^T PATEriTED&lMPRpVED 

VEMTllATIMG APPLIAnCES. 



ParjV 



AU- PREVIOU5 PRICE LlSTfS CANCELLED. 



"They evre constf ucfedv on 5o<und. :5cienifjic principles, Act 
in slTici- d.ccori3kd.nae SviH7 iKe lcx\w3 of nAture,dr»d^ c^Annot- 
f^il fo operd.t:e."_PRPFESSOR<GR^MT. 



"WHEN Natural 
Ventilation FAIL5 

"y^V c><pcricncc is H'ldl'a n<x\^ 
urM s/stlemofVenl-ilAtioniVin 
rtie lon^ fwn.tKe mos^ reli&ble S' 
SAir&fAct:"''^' pKouiAed.,of course, 

lAton *Ve cmploycA,e- ^Afmcj; 
Are skiliTiU^ cvpplieA by Acom- 
pcrent engineer. I Am qaitg 

vcKV inAiiFcrcJitVcntilAtpi-s 'n 
e>cisrence,AnA aIso incompeknr 
persons vOho sljrle mems-alves 

NdlXirAl VenftlA^on iinAeK<JucW 
dMspices in ij^hti fe" p^'obc^bV^/* 

CHARi-E5 MOUGHTON, CE- 



lM0PER5riVE(0WLS. 

*The common cov\?I^okco- 

d.n^ tin^cienjific zon^YrtAd' 
jTon,vX>hich recjt^ires A^rron^ 
wind to rn<Nke rt Ael;^' t^zn 

And ^hich is inoperdtfve 
\jOhen ttiere is no A\)inc^, 
^vhere employ ed< on dc- 

d grcdj^^ex^ent/ responsible 
For ttie disij-tist v^hieK 
ttiose NN)ho hdve had e>i- 
perience of Jtidtl cj^ss or 
Qpwl hAve for Ven^ld^*'^ 
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Boyle's Patent ^^Air-Piimp" Ventilator. 

(Latest Patent.) 

'' There is no tunc throughout the whole year but when t lie re is a sufficient movement ni the 
atmosphere to cause the ' Air^ Pump' Ventilator to act I' — rR(jFESSOR MaC(^UORX Ran KIN. 

Description. 

The latest patented form of the '* Air-Pump " Ventilator consists of an arrange- 
ment of metal plates at certain angles enclosing a central chamber, from which 
the air is exhausted through a series of protected openings, by the movement of the 
external air through annular spaces and deflected across the openings at given 
angles in a compressed form, creating an induced current and also a partial vacuum by 
exhausting the air from the central chamber and removing the pressure of the atmosphere 
from the top of the shaft. The foul air in the room being ventilated immediately ascends 
the shaft to take the place of the air exhausted, a continuous and powerful upward 
current being maintained. 

The " Air-Pump" Ventilator is constructed on sound scientific principles, acts in strict 
accordance with the laws of nature, and the different parts are so nicely adjusted that the 
gentlest movement of the air impinging upon them acts as a motive power for exhausting 
the vitiated air. 

Advantages. 

''The ' Air- Pump' Ventilator illustrates a great law oj nature. The power which 
operates in producing the currents being as constant as gravity, there is no need of that 
perpetual examination required in mechanical ventilation T — ARCHITECT. 

The " Air-Pump " Ventilator is a fixture, has no mechanical movement, cannot get 
out of order, requires no attention, and when once fixed there is no after cost. 

It creates a continuous and powerful up-draught, is free from down-draught, and 
impervious to snow, rain, or sleet. 

It removes the pressure of the external atmosphere from the top of the outlet shaft, 
permitting, at all times, of the unimpeded exit of the heated air expelled from the lungs 
and emanating from the body, ensuring a constant change of the air in a building, even 
when there is absolutely no perceptible movement of air outside. 

It acts in all weathers — in a dense fog and on the closest day in summer. 

It does not require wind to make it act. 

It can be made to harmonise with every style of architecture, and to fit into turrets. 

Note. — The extracting power of a properly constructed roof ventilator lies 
exclusively in the head, and is solely determined by the size of the same, and not by 
the diameter of the shaft attached to it. 
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^ FAILURX #- 

MdOirij, receiOeA comp.la.inl'5 
from AKchitects &• oWizrs oF^ 
HiefkiltircoFt^e"Ai.'-P«n^P 

•upon Q^<xrr\inAtTor\ bcind mAAe 
it:vOA3 founA in ev;erv) in^tdnce 
H^cxt inFcKioK VentiHAtoi'S he.a 
been FiJ^eA b3; t^e c°ntjAcror, 
v^ho,in Hie mcvjoriK; of CA&e5, 
hdd been AeceiOGd> bv; nais- 
leAdin^ pnee Ii5f5 i-^^t^eAby 
rtic ma^Kers oF Hie sptii-ioi^', 
Vcnljki'or^. ^>V 
1/ 



PREVEriTlOM, 

®c,»rj5VQ EACM Oc^=<?;'^® 

"AiR-PvMP Ventilator 
/IAS THE Acco^^pAHyl^^G 
©Trade Makkl,*^© 




AFFIXED WITHOUT WHICH 
NONE AR.E GEMUIHE fSf^^ 

Beware of 5purio\js^ 
Imitations c^^^^^^^* 
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How the "Air-Pump" Ventilator 

IS 

Always in Operation. 



" Science pj-ovcs that there is not a moment of time bnt ivhen there is a 
vwvcnioit of the air, and that this viovemoit properly ntiliscd is stifficient 
at all ti7}ics to change the air in a hniicfi)ig and secnre ventilatioL^ 

— CllARLKS HoU(;nTON, C.K. 



'' Incessant movement of the air is a law of nature. We have 
onl)' tn allow the air in our cities and dwellings to take share in this 
constant change, and ventilation will go on uninterruptedly without 
our care." — ParKES. 

The latest patented form of the "Air-Pump" Ventilator utilises to 
the fullest degree this continuous movement in the atmosphere as a 
never-ceasing exhausting force. 

Professor MaCQUORN RanktN (Professor of Engineering, Glasgow 
University), after twelve months' careful experiment, reports : " There 
is no time throughout the whole year but when there is a sufficient 
movement of the atmosphere to cause the ' Air-Pump ' Ventilator to 
act." 

Independent of its value as an exhaust the " Air-Pump " Ventilator, 
by removing the pressure of the external atmosphere from the top of the 
outlet shaft, prevents down-draughts and permits at all times of the 
unimpeded exit of the warm vitiated air, which naturally ascends to 
the highest point. This ascensional movement, assisted by the action of 
the ventilator, induces an inflow of fresh air through the inlets at the 
lower levels, effectually changing the air in a building, even when there 
is no perceptible movement of the air outside. 

The " Air-Pump " Ventilator does not require wind to make it act. 

The '' Air- Pump " Ventilator acts efficiently in all conditions of the 
weather on the coldest day in winter, in a dense fog, and on the 
closest and warmest day in summer. 
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BoYLE'5P/\TEMT 

©Vemtilator^® 
Mas Double the 

EXTRi^CTIMG PoWER 
A/iDlf) 50PERr EMT. 
LE55 IN PRICE TrtAM 
EARLlER^FOR.A\5.!/. 
The Plainest ^Cheap- 
est De5i^n(rto 175) iS) 
Abo mdAe of A more 
ornd^men^l g-Arehi- 
tecftird.1 chdrAcler^ 
of rolled sleel plAteC, 
^«5.lyAni3ed & pAirmA, 
vobikf tne vworKmAn- 
sbip is of t^e hi^heci- 
cl(\55. 



c7\n be made. to 
>\i<chitectV own 

DE51GM5 or To FIT 
JMTO TURRETS.^ 
Any of tHe ^csi^ir^ in 
this QAY<^lo^ue c&n. 
be modified To suitT 
Itie rcqtiircmenl> <^ 
Archirecr3 .^^iJ^."? 
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X^ /7^ 



BoyLE'SPATEMT 

VEHT1L7\T0R- 

(lATEST Patent) 

>liA5 DoxjBL.E The 

EXTRAQTIMG EOWER. 
OF E.AR.UER_ FOR^AS. 

PRICE LIST arm^ePdid. 



Did. of Inside^ Did.c^ Di^ofPipc woiT^; 

Hecvd. Be.se Pipe Recom- ii»'^ 

Ins Ins mended.^, 3. a, 

4 to 8 6 Ins 

5 M 9 7 " 
, 10 



Ins 

12 I2X 12 

14 14X 14 

16 l6x 16 

18 i8x 18 

20 20x20 

24 24x24 

27 27x27 

30 30x30 

36 3^X3(i 

42 42X42 

48 48X48 20 

54 54X54 24 



6 

7 
8 
10 
I I 
12 
15 
17 



, 14 

, 16 

, 18 

» 21 
,24 

,28 
,32 



8 
9 
10 
12 
•4 
15 
18 
21 
24 
28 



1 5 

1 10 

2 2 

2 15 

3 10 

4 10 

5 5 

6 10 
8 .5 
n 15 
14 17 
18 18 



ROOF 5^mr5 HOT IHCLUDED. 

n/\VE F1REPRC0F To FIT OVER 
5VNBUaNER5 lo7o EXTRA- 

fOR. TABLE or 5IZE5 REaUIRED, 
_^^(iSU2^ 5EE PAGES K5-119- 

H.B. When specifying or 
ordering \he follovOmg formulo. 
5hotJld be rised "Boyle'5 Portent 
'Air-PumpVentjlo.tpr Desi^nW-.., 

Dlaof bedd_ ,Didofpipe. ..., 

H^ required , Price e^cb ._.'; 

HolCC: Ecvcb Ventjldtor 
ho^s tt)e dccompevfry- 
in^ TradgMark 
dfTi>f€^<\x/iIi7outwhicb^ 
none dre genuine 
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BoyLE'5 Patemt 

\/EriTlL7\T0R. 

(lATEST Patent) 

„„, „, METHOD OF FIXING 
^^ TO AH OPEM RDOF. 

Wood sedt 
Wifb Zinc ofi5<i<i 



0. 



> Pole 5- Rafter ^ 



r- 



Dot cJ^nd D<i5h 

lines sboW hovO 

vObcn rec|t^irc<^ w](h ^ 
i^<^d< Iron pipe and Ho^ 



ti OT E : _ %A^ h e r\ o i- cX e r 1 1\ <^ Kipper 
Send secKonAl t^rtX vvi n^ of rooF 




;4£iAM^ 



^^ts^^^.^^bv A^\\:^\vvAv^vA\vA\v:^^^ 



i 



InPORJIANT. 

Tocn^tire (tie efFlcienf action of <x RooF 
Ventilator, .^ir all ttmes if should be Fi>^ed 
dbovc rt-.^ higlpesi: poinlCoF l^e rooF clear of 
611 obstrticlToias 5o Jtidh ijie wm^ caa hax^e 
d^trect: and "Unimpeded access tp iC Prom 
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Fla^sbm 



m^: 



Base oF 



Wood seat 

QoOereA 

w?it"h Zinc oir 

if d^€5ire<X. 




BqyLE'SPATEHT 
\/EMTlL7\T0R. 

(LATEST PATEHT) 

METHOD OF FIXING 
To A CEILED Rgop. 



i5AA 



Sidt^es |j> be 
remooc^ Cind< 

Pole f^ Rifte-^-l 

wed 






^^ ^~ 




/zPlA N 



4^^a^^ 



In PORTA NX 

Tocn5Ure ttie efPicienf cxctTon of o. RooF 
VEiSTiLAToR^ a.tr all ttmes if sho^ulAb^ Fi^ed 
e^bove l+\^ hi^lpesi: poini: of Hie rooF clear oF 
6\\ obsi:rt^ctton'=> 50 ftvdi' tKe wiik^ ca.n ha^Ve, 
direct ^rx.6^ x^nimpeded d.cce55 IJ) il; from 
e\?er^ c)^l<^rt:er , 
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BaS€ of 
cove re A 




BqyLE'5 PaTEMT 

^"AlR_-PUMP"f|- 

VEMTILRTOR. 

(1ATE5T Patent) 

METHOD OF FIXING 
INTO ATURp.ET'i 

d.n^ recptAirzd^ height! .^^^Oi^^/. 



wirt^ lead ^ 



Base oF VentiltxtoK 
m<Xy be mc^de 

~^'' or 5 quo. re. 

tJnIcss ordeK€d 
ott'/erwise ttve 

wiHi c!k circulc^r 
b<>5e 0.S or> pl*n. 



TJ'a37 



IMPORTANT. 

Tocn5urc tjie efficient* action of a RooF 
Ventilator, ^t all ttmes i^ shotjldbe Fi>^eA 
e^bove hh^ higlpcsl: pomlCoFhhe rooF cleOkrof 
dll obstrtHctton'^ 50 fhdl^ tKe vuind^ c<xn ho^Oe 
6.irect <^n.d x^nimpedcd (Access Co it^ Prom 
e\?er^ q'tja.rter , 
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BoyLE'5PATEMT 

\/EriTIL7\T0R. 

(LATEST Patent) 

AS fitted IHTO 
A TURRET .M^i^ 



Price,SAme &s H^ 175, 
(see pA^e S9) <hvss^ 



H.B. When specifying or 
ordering the fo)lo\0in^fbrm^il6 
shot! Id be used "Boyle's Patent 
>\ir Pwmp' VenlTlcXtor for 
FitUn^ inlp (xVa ncX: Did of 

hec.<\ ..:— , Di(X.of pipe , 

Height oCer<xIl...-,H9re<ii^ired, 
Price ee>.ch...:.. (5«e wjbetHer 
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Boy LE'5 Pateht 

VEMT1L7\T0R 

(LATEST Patent) 

For. FITTING OVER EX- 
TERNAL PIPES ORON 
510PE OF RGOF Witt) FLANGE 



Price, SAmc cxs N9 173, 
(see p^Je S9) evc^si> 



InPOFLTANT. 

Toen5tire tt>e efficient" acljon of Ok RooF 
Ventilator. Air till ttmes if shot^lAbe Fi>^eA 
Above hhs, higlpest: point: oF Hie rooF cleAroF 
All obstrt^dTon'^ so rt\(}>i"ttie wind. CAn hAv'e 
Airect dkni. x^nimpeAeA d-ccess ij) il^ Prom 



H.B. When specifv/ing or 

ordering tjoe follov^ing formula ^otc: Ed-Cb Venttldtor 

shoi^ld be tised BoyltsP^ltn^ hds tt)e dccompAn3/- 

'Air-PumpVentrlAit)r DesignH^..,, m^ Tr^ade MARK \t, 

Di^ofbedd .DidoPpipe , Afri>^ed\x/ilJQout vwhich^ " 

H^req^jired .Priceee^cb..:; rjone dre genuine. 




7 



Tub« fixed 
CL§».\iri5tb*ck 
Wdll. 
This Tube 
shouts b* 
enciS-^-ad m A 
larger Twbe. 
wJim the jpace 
be^een packed 
wirt^ nonconducl^ 

dencdllon of 
column "^(wr 



KKG18TERED 
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BOVLES Patent 

fixed (^bov'e rid^c 
oF rooF. 



in lc^rj4er shd.fl" pcxcktd 
C*^lumn of oi r I n'coJd 




BoyLE'5PATEMT 
\/EMTIL7\T0R. 

(lATEST PaTEMT) 

METHOD OF FIXING 
To A RGDAA QVERToPPED 
By HIGHLR BUILDINGS 




Iaapofotaht. 

The "Air-Pomp" VenlilAtbr shoidA be FixleA Above 
tjie Jewel of t+»e ridge, of Jfie higher btjilAing, so ifi&Y 
rtie vwin<X c<mt. i-eAch it- tmobatrt^cfcaiy from eoerv 
cjtiArtg)'. MoRpof VentilAtor will cct: efficientK/ 
if ovJer^opped by higher stfucftires. 
VJhere it 13 impr^c^ic<^5le to cdrry l+ie Ven(;]le.t;or txboOe, 
Ifie hi-^her building * self-<xct;in| v»lve shotjld be-- 
nVcd in Hie sh^ft m. 
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-«S|I 




< 




r'y-m7Q 



BoyLE'5 Patent 

VEtiTlL7\T0R. 

(LATEST Patent) 



PRICE LIST 

He.vL\ Pipe Recorri- \\ • u ^^ 



i8 

20 

24 10 

27 I I 



30 12 

42 17 

48 20 



pc 
Ins 

7 to I 1 

8 ,, 12 

»4 
16 

18 
21 
24 



9 ins, 
10 
12 
»4 
15 
18 
21 



28 24 
32 28 



4 4 o 

4 17 6 

6 10 o 

7 10 o 
9 o o 

12 10 o 

16 15 o 

21 10 O 

27 10 o 



54 24 
ROOF 5&AT5 MOT INCLUDED. 



H B. When specifying or 
or<3.eringtbefollov)ingformtilc^ 
should be ^seA "Boy le'sPcxtent: 

Air-PumpVenljldCor Desi^nH^-, 

Dio^ofhedd ,Didofpipe , 

H<=>reqtJired...-,Pnceedch,,. 
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II 




J^IZP 



BqyLt5 Patemt 

\/EMTlL7\T0R- 

(LATEST Patemt) 





PRICE LIST 


Di*qf 
HeAd. 


DicX.H^ Dido^Pipe HOlvq 

. Pipe- Recom- * * ' ^' ^ 

Ins. i^^ej^^^^A X S. d. 


Ins. 


i8. 


7 to 11. 9 ins- 4 15 0- 


20. 


8 M 12. 10 ,,. 5 10 0. 


24. 


10 ,, 14. 12 „, 770- 


27. 


II ,, 16. 14 ,, S '5 0. 


30. 


12 ,, 18. 15 .. "0 «o 0- 


36. 


15 ,, 21. 18 ,, . 14 TO 0. 


42. 


17 ,, 24. 21 ,,. 18 18 0. 


48. 


20 ,, 28. 24 ,,. 24 10 0. 


54. 


24 ,, 32. 28 ,,. 31 '0 o- 



Roof s^ats mot imcluded. 



H.B. When specifying or 
ordering the follovOip^ formula 
shot.ild be -used "Boyle'5 Pcxtenl: 
'Air-PumpVei7tTlAl?)r Desi^nW..., 

Did^ofhedd .Did. of pipe , 

H° reqtji red .Price ee^cb ,.:; 



f - ■' 
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BoyLE'5 Patemt 
^'Air.-Pv;mp"^' 

\/EMTlL7\T0R. 

(LATEST Patent) 



PRICE LIST 


Het^d. Pipe. 
Ins. Ins 


mended. j[ <i^ ^ 


i8. 7 to 1 1. 


9 ins. 700. 


20. 8 ., 12. 


10 ,, . 80 0. 


24. lO ,, 14 


12 ,, . 9 15 0. 


27. 1 1 ,, 16. 


14 .. • " '5 0. 


30. 12 ,, 18. 


15 ,, . 14 10 0. 


36. 15 .^ 21. 


,8 ,, , 18 0. 


42. 17 .. 24. 


21 ,, . 24 0. 


48. 20 ,, 28. 


24 ,. , 31 0- 


54. 24 ,, 32. 


28 ,, . 39 0. 


ROOF 5E7Vr5 MOT INCLUDED 



H.B. When specifying or 
ordering tf^e follovOin^ formula 
should be wseA "Boyle's Pa^tent: 
'Air-PumpVer7tTlACor Desi^nH*'-, 

Did^ofhedd DiAofpipe.-., 

HOreqtJired Price eAcb..., 
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Ai 




■f3£Mf X-188 



BqyLE'5 Patent 

VEliTlLTvTOR. 

(LATEST PATEMT) 



PRICE LIST 



Did of jyi&of Di<\^Pipe H0 1XX 
HeAd. Pipe. Recon> n • iUO. 
mended. £ 5 a. 



Ins. 

24. 

27. II 
30. 12 



36. 
42. 



Ins 

10 to 14. 12 ins 

16. 14 

18. 15 

21. 18 

24. 21 

28. 24 



48. 20 

54. 24 „ 32, 28 



10 10 
12 10 
14 17 



20 10 o- 



25 o 
32 o 
39 15 



ROOF 5EAT5 MOT IMCLUDED. 



H.B, When specifying or 
ordering tt)e fo!lov}mgformuI(^ 
should be used "Boy le'5 Pcxten^ 
'Air-PumpVeptjUCor Desi^nW-.. 

Di(\ofhedd ,Didofpipe,.._. 

M^ required , Price edcb ..:; 
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5qyLE'5 Patent 

\/EtiTlL7\T0R. 

(LATEST Patent) 



PRICE LIST 

D\^^yf Dkv of Di^^^Pipe HOiazLA 
tiea^d. Pipe. Recom- ^ 
Ins. Ins. ^^^^^^^ Jt-S. d. 



24. 10 to 14. 12 ins 

27. 1 1 ,, 16. 14 

30. 12 „ 18. 15 

36. 15 M 21. 18 

42. 17 ,, 24. 21 

48. 20 ,, 28, 24 

54, 24 „ 32. 28 



16 10 o. 

25 o o. 

34 o o. 

42 10 o. 

52 10 o. 

65 o o. 



Roof 5E7\t5 mot included. 



H.B. When specifying or 
ordering \fie follov)ingformlil(5^ 
shotild be iised "Boyle'5 PcNtent 
'Air-PumpVer7tjldCor DesignH^--. 

Dic^ofhedd. ,Didofpipe.__-. 

H^reqtiired-..-., Price edcb..., 
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or 

_. 




X^zo) 



BqyLE'5PATmT 

\/EMTlL7\T0R 

(LATEST Patent) 



PRICE LIST 

He^d. Pipe.- Recom- n^^Vi. 
]ns. Ins. r—-^-'' 

24. 10 to 14. 

27. I I „ 16. 

30. 12 ,, 18. 

i5 ,, 21. 



mended. j[ 5 j^ 



36. 



12 
18 



ins 



42. 17 ,, 24. 21 

48. 20 ,, 28- 24 
54. 24 „ 32. 28 



10 10 o. 
12 10 0. 
14 17 



6. 
20 10 o. 
25 o 
32 o 
39 15 



o. 
o. 
o. 



ROOF SEATS riOT IHCLUDED, 



H.B. When specifying or 
ordering the follov^mg formula 
should be t^sed "Boy le'5 P^ltnt 
'Air-PumpVeptjUtpr De5i§nM^.-_, 
Dio^ofhedd ---.Didofpipe...... 

H^ req <:i i red , Price edcb , . :; 
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I 



n 



II 




K-l&i 



l| 



I02 



BoyLE'^PATEMT 
^'AlR.-PVMP"-^ 
\/ENTlL7\T0R. 

(LATEST PATEHT) 



PRICE LIST 



Heo^d. Pipe. Recom- ^J- ^^^ 
Ins. 



m- 

niended. 



Ins. 

24. 10 to 14. 12 ins 

27. I I „ 16. 14 

30. 12 ,, 18. 15 

36. 15 ,, 21. 18 

42. 17 ,, 24. 21 

48. 20 ,, 28. 24 

54. 24 ,, 32. 28 



j£ S. d. 

16 10 o. 

19 15 0. 

25 o o. 
34 o 
42 10 

52 10 o. 

65 o o. 



o. 
o. 



ROOF 5^^T5 MOT IHCLUDED, 



H,B. When specif^/ing or 
or<3<ering the follov)ingform^l^ 
shotild be lused "Boy le'5 Pd^teni: 
Air-PurDpVer7tllo<Cor Desi^nH^.-, 

Dic^ofhedd .Didofpipe , 

H^reqtJired ,Pricee^cn.-, 




Boy LE'5 Patemt 

VEMT1L7\T0R 

(LATEST Patemt) 

fitted imt0turr6t, 
Christ cmurch. 



R.ev;.riEWynANHALL, 

Cnri^ Church, ii\nBETn. 

(Rpwi>:\nDHllLi^EMOR.lAL(JlURCfl). 

I (onsi^er oiir vcntilAiton 
very sticcessful" 
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BoyLE'5 Patent 

VEMTIL7\T0R- 

(LATEST PATEMT) 



'Jrhf\^ Double The 

EXTF^QTIMG EOWER. 
OF EARLIER- FORnS>. 



.'"lift's 1 1^1 




PRICE LIST 



Jf^ )8A 



DiAof Dirt of DiAo^Pipe NOivy 

Hedd Pipe. Recom- l,^*^''' 

Ins. Ins. ^^^^^^^ I s. d. 




i8. 7 to II. 9 ins 

20. 8 ,, 12. 10 

24. 10 „ 14. 12 

27. II „ 16. 14 

30. 12 „ 18. 15 

36, 15 ,, 21. 18 

43. 17 „ 24, 21 

48. 20 ,, 28.24 

54. 24 ,,32.28 



3 io o. 
450. 

5 10 o. 

6 10 o. 
8 o o. 

10 17 6. 

14 17 6. 

18 10 o. 

23 o o. 



M9I53. 

JE S. d. 

550. 

600. 

800. 

9 12 6. 

II 1 1 o. 

15 19 o. 

20 15 o. 

26 19 o. 

34 15 o. 



J[ 3. d. 



7 5 

8 10 
10 15 
12 12 
15 10 
19 15 
27 10 

SB 15 
43 10 



H9IS7 

£ 5, d. 



Roof seats hot ihcluded. 

H.B. When specifying or 
ordering tt)e foljovJmg formulo. 
shotild be ^sed "Boyle's Pcxtenf 
'Air-PumpVeotlUtpr DesignH*^,.,, 

Dic.of hedd ,DiAofpipe,.__., 

H^ reqtjired , Price edcb __:; 



Hote: Ecvcb Ventjldtor 
bds \^z (\ccomp(!kny 
\n% Tr^adeMark 
dffiy€<^ \vitfiout which^ 
none drc gentiine 





— ^-J\^ 18/ 
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^jV 




BoyLE'SPATEHT 

\/EMTIL7\T0R. 
(lATEST Patent) 



XrHAS Double The 

EXTRAQTIMG EOWER. 
OF EARLIEF^ FORnS- 






PRICE LIST 




: ^rzX^j89 


Did of T)]^ of 
Hea^d. Pipe. 
Ins. Ins. 


^RectS^' M^130M35. N^l^^. 


N^l^O. 




m^riAz^, jC 3 a j£. s d 


jE, 5, d. 




i8. 7 to II. 


9 ins. 5 10 0. 7 7 0- 


950- 




20. 8 ,, 12. 


10 ,, . 660. 8 15 0. 


II 11 0. 




24. 10 ,. 14. 


12 „ , 8 8 0. II II 0. 


14 17 6. 




27. II ,, 16. 


14 ,, . 990. 14 10 0. 


18 5 0- 


-4_, 


30. 12 „ 18. 


15 ,, . 12 0. 16 10 0. 


20 15 0. 


^^ 


J6. 15 „ 21. 


18 ,, . 16 10 0. 20 10 0. 


28 0. 


hW 


42. 17 „ 24. 


21 „ . 21 10 0. 28 18 0. 


37 10 0. 


£&?X^'' 


48. 20 ,, 28. 


24 ,, . 27 10 0. 37 0. 


47 17 6- 


r-r^ 


54. 24 „ 32. 


28 „ . 34 15 0. 46 15 0. 


59 19 0. 


i 




'.■y{'')8< 



Roof seats mot ihcluded. 



H.B. When specifying or 
ordering the foliovOing fbrmlilA 
shotJid be XASzd. "Boyles Pe^tlent 
'Air-f^impVentrlACor De5ignH°-._, 
Did. of he^d. ...... Did. of pipe 

H9 required ,Pnce ee>cb 



Hote: E&cb VentjldlTor 
hens Ijie Accompdiry- 
in$ TR-PvOenARK 
dfflyee. >x;iliiout which, 
none dre genuine. 
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Boy LE'5 Patent 

VEMT1L7\T0R. 

(LATEST Patent) 



>nA5 Double The 

EXTI^QTiriG EOWER. 
oF EARLIER- FORnS. 



PRICE LIST 

Didf Did of Di<xofp,pef^oi79A f^oi52 li919Z ri919S 

Head. Pipe. Recom- J r c £ 

ln&. Ins. niendcd^ 5 a. -t. S- d -t. S. d. X. S. d. 





18. 7 to M. 9 ins 

20. 8 ,, 12. 10 

24. 10 „ 14. »^ 

27. ir ,, 16. 14 

■18. 15 

21. 18 

24. 21 

28. 24 

54. 24 „ 32. 28 



5 1 = 



5 50. 70 o. 110. 



6 15 o. 660. 850. 8 15 o 

8 17 6, 800. 10 10 o. n 11 o. 

10 10 O. 9 15 O. i2 5 O. 14 10 O. 

12 15 O. I 1 1 I O. 15 5 O. 16 10 O, 

16 16 O, 15 10 O. 19 O 0. 20 10 O. 

22 O O. 20 O O. 27 O O. 28 18 O, 

28 o o. 27 o o. z^ o 0. 37 O O. 

35 o o. 34 o o. 42 10 o, 46 15 o. 



>Y^;37 



Roof seats hot included. 



H.B. When specifying or 
ordering tt'e follov)mgformliI(N 
shot>ild be ^sed "Boyle 5 Pcxtent; 
'Air-PumpVentjldtpr Desi^nM^..., 

Dicof hedd , Did of pipe...... 

H^ reqtjired.,..., Price edcb ..:; 



Hotc: Ec^cb Venltldtbr 
hds ttje dccompc^nj/- 
\r\% Trademark 
dfT]yed/witt7out whicH 
none dre gentiine. 





T06 




^5^3 



BoyLE'SPATEHT 

\/EMTlL7\T0R- 
(LATEST Patent) 



y/HA5 Double The 

EXTRAQTiriG EOWER. 

OF EARLIER- FORMS. ,^.;>« 



PRICE LIST 




^^tt ^t£ ^RtctS^'M'?192; ri°^ 193*196. mi95. 



Heo^d. Pipe. Recom- _ 
Ins. Ins. r^i2n^^&.£ 5. d. 
24, w to 14. 12 ins. 14 5 o. 




16. 14 
i8- 15 
21. 18 
24, 21 
28. 24 
32. 28 



17 10 o. 

19 19 o. 

26 15 o. 

35 15 o. 

45 15 o. 

57 o o. 



19 15 

24 10 

30 o 
39 o 
50 o 
63 o 
7^ <5 



d. ^. 5. A 



o. 
o. 
o. 
o. 
o. 
o. 
o. 



22 

28 
38 

49 
63 
79 
95 



o. 
o. 
o. 
o. 
o. 
o. 



XA9^ 



ROOr SE7\T5 noT IMCLUDED. 



H.B. When specifying or 
or3.ering the follov)ingformtjI(N 
shoTild be ^sed "Boyle's Pc^^:e^^: 
'Air- Pump VeotjUCor Desi^nH^..,, 

Diiiofhedd , Did of pipe.. 

H^ reqti i re A , Price edcb 



Note: Ed.cb Ventjldtbr 
heks tt)e dccomp<Miy- 
in$ Tkadg A\ark ' 
dffi>fed \x/iltioiit which/ 
none dre genuine. 
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BoyLE'5 Pateht 

c3^? RIDGE 
\/EMTlL7\T0R. 

yi." ' (1ATE5T PATEMT) 

yrliA5 Double The. 

EXTRAQTiriG EOWER 
OF EARl-IER- FORnS. 



'61ie5e Venbl^to^^ con3isf of one section of Jfie 
''Air-Pt^mp" \;e:nH'o-iJ>4" pl<^ced hori;^on)(<x\\y on 
if^e ri3^i^- They Are usef^d UenUl^fcr^^but like 
dl UentiUf'ors of tlaeir cl<^^^r itiev O.KC noi- so ef- 
fecHv^e cxfi^ll hm^s <x& tKoTuK^-er f^rm oh ^ii;'- 
pump" VenlilAKor, vOhicK o^cts wit*^ eq^ial erhcien- 
cy wi% Itic vOinA blowing from d.n^ dircchon. 

Tor 5IZES To be VJ5ED. For. DIFF^REMT BUlLDmOS, 5EE PAGE 1^3. 

PRICE LIST 




/)/92)j, 



Section of i8 ins. dia. A.P.V, per ft. run 

,, 24 ,, J> Tl 

36 



m212. ^213. fi^21i. li'213. 

£0 17 6. £1 7 6. £1 10 o, £1 15 o- 

150. I 17 6. 2 o o. 2 7 6. 

I 15 o. 276, 2 12 6- 3 3 o. 

220. 2 15 o. 3 3 o. 3 >5 o. 



When JiH-eA to ceiled rooj^, Pipc5 £r Cones extro^, <^ccoraMn^ to len^tti 6r size 
Thc5c Ventilo.t^'k'S c^n be jHttedl vvit^ re^ule^bti^ o^' scJ/iAciin^ Vo.l\?es(Secp.U6) 



H.B. When specifying or 
ordering \f)e foWov^ingforw-ula 
shoxild be Ljsed "Boyle's Pc^teni: 

Air-Pt^mp'Rid^eVenijId^t^r 

W ,Di& ...Lenglji. , 

Price pr Poot- , Pitch of 

r*ooF. , Sidted orTi led 



Hotc: E^cb Ventjldtbr 
hf>5 i[he dceomp^ny- 
m^ TaAoeMARK il 

none o^re genuine. 




//^:i^^ 







/V?2^^ 
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BoyLE'5 Patemt 

c^ RIDGE 
VEMT1L7\T0R. 

(1ATE5T Patemt) 

y/liA5 Double The 

EXTRAQTiriG EOWER. 
OF EARLIER. FORnS. 




yVr 21/ 



ohese Veniiia1for5 conjist' oP one section of J^e 
"Air-P'tjmp" V^piS^<3^fj>*^ plAee<^ hori^on\^<x\\\; or> 
ihc riA^Q,. They <xre tiseft^l V€ntila<Korj,bt4t liKc 
aH Ventila^foKS of fheiK cl<xb5, Hicv cxre noi' so ef- 
fec^i^e tiki' <3Lli hm^s ixs meTurKetT fcrm of "/^ii^- 
pump" Ve,ntjl<>'^oi:; vOhich <^cts wit+i eq^tial efficien- 
cy vv'iitt ^He v^in<\ blowir?^ from o<ny dii^ecHon. 

For5iee5Tode used. for-Differeht BuiLDmci3,5EE page 1^8. 



PRICE LIST 



Section of j8 ins, dia. A.P.V. per ft. run 
36 ,. 



m216.^'217. M^21S. H^219. 

£1 17 6. £2 o o. £2 15 o. 

2 12 6. 2 15 o. 3 10 o. 

3 10 o. 3 15 o- 4 12 6. 
450. 4 ro o. 5 10 o. 

U/hen jfitied to ceiled roo/3r.. Pipe 5 C- 0>nc5 exir*^, c^eco)'Aln^ to lengijS ^ size 
These Ven til (Atom's (lati be fittedl with r^^ul<^\inQ, ok 5elfcichn^ VAl\7es(Sec p.l)6). 



H.B. When specifyj'ng or 
ordering the foWov^ingforwUlo^ 
5hoT!ld be ^sed "Boyle^s Patent; 
Air-Pt^mp'Rid^eVenttleKt5>r; 

m -.,Did. -.Len^lji. , 

price pr Foot-- -..-, Pitch of 
rooF... , 51dtedorTilec\ _ 



Hot:e: Edcb VentTldror 
bc^5 ij)e dccompdny-^ 
in§ TR.ADeA\ARK 
dffiVed \xnt1iout whicb^ 
none o.re genuine 




Mnie 





■^=^^^:^ 



/v ^'^r 
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li^ 221. 



boyitb Patent 

COliCEALED 
VEriTlL7\T0R- 

(lATEST PaTEMT) 




As jiycd \ri\p Do 



r m e r. 



T/iisa().dpfet1on of tpe Lo.iesirRxtenrea^j'ormof'tiae Au'-Pump Vent:«l<^^or con< 
sishnl o/ one secrion of )hd.r VenfiUfoK as shown in rfie c^ccomp<^^yinri dicv- 
g^r^ms. is in^ende^|^ tb be employed Wh^re it ib lmplrc^ct'lc<^ble or deemed tin- 
o^dvi^able for cxe^ttiehc redsons To ti5e ifie Ti^rrct /orm of VentllAJ'or jtjt. 
A5 it is. oLvio-us Wid^lr Ventilti^tors of HSis c)<^5s cAnnoj- be f^lly opera- 
tive cXcepr when ttke 'v^in6^ is in cerr^Mn direcHons, H^ey t>rc licxbk to^ 
fhe objechon, which applies fo every form of ttiem, rtidf there vv^iH be 
ccrfa^in periods \^hen ^z^r e^cfton svill be redt^ce^. They c^n be coi> 
strticted fo sz^if citt^er open or ceiled roofs, dnd<^re recommenced ds be- 
ine thc^^s^ povA?erful ond reliable Ventil^t^^^ erf ttieirdA55. C-*=3^* 
FoK5J2:E5To 5E VOEDFoKDlFFEREhT BUILPI NGS, SEE PAGES l^S-9. 



PRICE LIST 

M022L 

Section of 18 ins. dia. A.P.V. {width of base not exceeding 30 ins.) per foot run £0 17 6. 

24 „ „ ( „ ., ,, 40 ., ) „ 15 o. 

30 „ „ ( „ ,. „ 50 ,. .. » '5 o. 

36 ,. „ ( „ ,, „ 60 „ ) ,. 22 o. 

When Jniied to ceiled roofs, Pipc5 & 0>nc3 extrcK,o.ccordin^ I'o lend th ^ size 
These Ventilt^toi'S Cdn be Jilted with re^uUtin^' or self A^Hri^ Vd.l\?c5 (Seep J16). 




A b Ji t^twV I u ope ij rooj" 



H.B. When specifying or 
ordering t^e fol lovOing formtilA 
shotild be tised "Boyle's Patent 
'Air-Pump (onceo^ledVcuttlcxt^r, 

N^ ,Did.. ...Lengt^u. . ., 

Price pr Foot.- ..., Pitch of 
rooF , 51dl;edorTiled'' 

Note: Edcb VentTldtbr 
h(3^s the dccompAny-^ 
ing Tr.ad€ Mark 
dffiVed \30Mtfiout vwhich, 
none dre genuine 





A^yitred in ceiled roof 



I 10 




A/-2y 



BoyLE'5 Patent 

VEMT1L7\T0R. 
(LATEST Patent) 

CHEAP FOK^n. 

fbR^FACToRlE5.WoRK5MOpj, 
^TABLES, LfvUNDRIE.5,AHD 
OTHER BUILDINGS WHERE 
EXPEN5E 15 GENERALLY AM 
IMPORTANT CON51DERATIOH. 




y? zy 





Inside, 




PRICE LIST 

Roof 








Dii.of 


of b(\5e of 


Did of 
Pipe. 


Did. 2f Pipe 


W23O. ^eJijS 


W23I 


W2y2, 


M^232^ 


Ins. 


H923i. 


Ins. 


mzn$Kzh. 


^. S. <3i J?^S. d. 


£. s a 


£ 5 a. 


£sA 


12, 


9" X 9." 


6 to 8, 


6 ins 


. 17 6. 036, 


I 0. 


1 76. 


1 5 0. 


14. 


ioi"xio|" 


7 1. 9. 


7 ,, 


I 10. 040. 


I 5 0. 


1 12 6. 


I 10 0. 


16. 


12" X12." 


8 „ 10, 


8 „ 


176. 046. 


I 12 6. 


220. 


220, 


18. 


«3i"Xi3i'.' 


9 ., »». 


9 „ 


I 12 6^ 054. 


I 18 0. 


2 15 0. 


215 0. 


20. 


15" X15." 


10 ,, 12, 


10 ,, 


I 18 6. 066. 


240. 


3 10 0. 


3 10 0. 


24. 


18" X18." 


13 ,, 14. 


12 ,, 


2126. 080. 


217 6. 


4 10 0, 
»o 0. 


4 10 0. 


30. 


22j"X22^: 


15 „ 18. 


15 „ . 


376. 12 6. 


317 6. 


6 10 0. 


36. 


27" X27." 


18 „ 21. 


18 „. 


4100. 17 6. 


550. 


815 0. 


8 15 0. 


42. 


3ii"X3ii'.' 


21 „ 24. 


21 „. 


5 »8 6. 176. 


617 6, 


n 15 0. 


II 15 0. 


48, 


36" X36/' 


24 „ 27. 


24 „ 


7 10 0. I 18 0. 


8 10 0. 


14 >7 6. 


14*7 <^. 



J' 




Roof seats mot imcluded, 

H.B. When specifying or 
ordering the fol levying formula 
shotJid be xjsed "BoyIe5 Pe^fent 
■Air-Pt^'nnp Ventrl<^t?r<i<t 
0>eApFoJ-m(orVerticdI (uneu^ 

DewnW ....,DiA.ofhecxS...... 

DiA.ofpipe. --,N°reqnirca...... 

Price CAQh ......PiCcn of rooP 

forM923o.. .SiaCeAorTiled. 

Cheap FoR^^ Trade Mark. 




/V5232 



BOYLE'5 PaTEMT "AIR- PUMP" 
VEMTILTSTOR. (CHEAP foR/M) 



Boyle's Patent Air-P-ump 
V«rrfcal Cwr^ntVentilAtor 
/V>rB^iildu)6s over-topped by 
•tlij^hcr 5trwcturcs^<'--<'- 



//f23^_^ 



I \ I 




n° 223 



, -^ 











SccMion. 



BqyLE'5 Pateht 

^'AlR.-Pv/AAP"fS 

VEMT1L7\T0R. 

(LATEST Patent) 

F0R fitting INT© 
VEHTlLftTlHG FLUE<; 

THIS METMOD of VEHT1U\TING 
-WHICH AT ITS BEST I5MERELVA 
MAKESHIFT_5HOULD ONLY BE 
R.ESOR.TED TO WHEN IT 15 IM- 
PRACTICABLE To FIX Ventila- 
tors OM THE ROOF OR^ ON THE 
Top oF a chimney stack WHtCH 
ARE MORE EFFECTUAL, PLAH5- 

PRICE LIST 



SlEC of 

VcnJi'lAtoK 
ins. ins. ins. 
i8x 9X 9. 
i8x 14X 9. 

23X 14X15. 

SiSc of 
Vcntildtor. 
ins ins. ins. 

i8x 9X 9- 
iSx 14X12. 
23X 14X15. 



5i2(2of 

f\i4e 

ins. ins, 

9X 9. 

14X 9. 

14x14. 
Si^eof 
Flue 
ins^ ins 

9X 9. 

14X 9. 

14X14. 



N"; 


•223 


£1 


10 





2 


2 





3 


7 


6 


N« 


'22 


a. 


£2 


9 





3 


5 





4 


10 






De3ign lio22^ ^^5 Rouble the exhousfot^rte^- of H<^223 



H.B. When specifying or 
ordering tf>e follovOingform^lcx 
shotild be ^ised "Boy le'5 Patent 
'Air-Pt^mp VentJldtpJ' ^or^ 
\jQn\\\6.^ng flties. De5iin H? 

Dimensions 

Price eo^cb .., --•" 

HoXz: E6.cb Ventn^lor 
hd5 tt)e &c(Zomp6.ny-/f 
\n^ TR.ADeA\ARK \t^ 
dffi>^ed \x/ilJ?otit which/ 
r?one dre gentiine, 




1 12 




BoyLE'5 Patent 

^'AiR^-Puynp'te 

VEMTILTXTOR 

(LATEST Patent) 

A\ETHOD OF FIXING 
9N A CHI^IHEY STACK 



For Prices see p<*^es S9 & 11). 
Prices quoted /or plcn^es <m)c\ 
51ip5>r/ittin^ into fltics. ^ 







^cctlori sKowiia^ mettioc^ orj^ 
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Boy LE'5 Patent 

\/EMTlL7\T0R- 

(LATEST Patent) 

m>A3 APPLIED TO 
A SUHBURHER^l^ 
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;f1T 
)R 

1T) 
To 



NicaTlap Outlet Vehtiiators. 

FOI^ THE DISCMARGE op VITIATED AIR. INTO 5A\OKE OR 

VEMTlLf^TIMG FLUE5. 





No. 345. 



No, 348. 




!i|i|!jy ii!«BM!!iay gggi^ 




Back View. 



PRICE LIST 



NOS; 

345 

346 
347 
34^ 
349 
350 



Size ol Front 11 xsins,* 
Size of Box 9x3 ,, 

£0 4 O. 



Quality. 

-Plain Iron 

-Plain Iron Hit-and-Miss Fronts 
-Japanned Bronze 
-Japanned Whiteand Gold ... 
-Brass Trellis Fronts ... 
-Brass Hit-and-Miss Fronts .. 



o. 



11x7 ins. 

£0 6 c 
o 9 d 
070 
08c 

10 6 

1 O 



11x9 Ins. 

9x7^ .. 



o 9 
o 13 



II X II ins. 

9x9^ .. 
£0 I I 

o 16 
o 13 



o 15 
o 18 



i6x II ins. 
£0 16 O 



*Also Vertical Ventilators 5x11 ins., and 7x11 ins, nl same prices. 



M015ELE55 MICA FLAP VEliTlLAT0R3 (OUTLET), 



IROH FRONTS. 

360. — Plain Iron 

361.— Painted Bronze 

362. — Japanned Bronze 

363. — Japanned White & Gold 

364. — Galvanizeu 



Front Size 
Box Size 



11x5 ins. 8 

9x3 ,, 6^ 

7/0. 

7/4. 
7/9. 
8/6. 
8/0 » 



xSins. 
x6.i ,, 

1 0/0. 
10/6. 
Il/O. 
12/0. 

11/6. 



11x7 ins. 

9x5 .. 
10/0. 
10/6- 

II/O. 

12/0. 
1 1/6, 



11x9 ins. 
9x7* -> 

14/0. 

14/9. 

15/6- 

16/6. 

»6/3. 



1 1 X 1 1 ins. 
9x9 ,, 

17/6. 

18/3. 
19/0. 
20/6 . 
20/3 . 



16 X 11 Ins. 
14x9 .. 

25/0 . 

26/0. 

27/0 . 

29/6/ 

28/9. 



BRA55TRELI-1S FRONTS. ^'^^ '^xlT' *''^'"'* 

370. — Painted Bronze Lacquered Brass Front Plate lo/o. 

371,— Japanned Bronze ,, ,, 10/9. 

372.— Japanned White & Gold ,, ,, 11/6. 

373»— Galvanized Iron ,, ,, ii/o. 



6ix6i 
14/0. 
15/0. 
16/0. 
15/9 



11x7 ins. 
9x5 .. 

14/6. 

15/6. 

16/6. 

[6/6. 



11x9 ina. 
9X7i .. 

19/0. 

20/6 . 

21/6. 

21/9. 



11x11 Ins. 

24/6. 

26/0. 
27/6. 
27/6. 



16 X II ins. 
14x9 ,, 

34/6. 
36/6. 
38/6* 
38/6. 
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I 



for open roof 




for ceile^i. i'ra>t' 




RcguUKng VdlOefor cort- 






n _L 


S-] 


r ■ - - - - -| 


im 


d 


,- ( 

I ;_i 


■JiA 



Self-dcHne V^loe for 
single pip'eb fixed in 
ccilif^^ cone. 





d< in mdin pipe-. 



«a. BoyLL'5 

SELf ACTING & 
REGULATING VAlVLS. 

TnE FLAP3 OF THE 3ELf- 
ACTIMG VALV/ES ARE MADE. 
0F3PECIALLY PREPARED 
OILED ^ILK.. WjiEH USED 

iM (onrsECTiOM WITH sun- 
BURfiER^^^THE^; AR.E ^\ADE 
OF MICA. 




ReguldllngUdlve 
for open roof. 




5elf-6ctin3 VAiOefor con- 



Prices Quoted 




Vt^Ivc tor 
branch 
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(^ciiin^ Cone.- 



FITTIHG5 EMPIPyED 
iNTHeAPPLICATIONoF 
THE"BoyLE"5ySTEM 
OEVEMTILATIONJ^ 



M^(i6 in gdlvsnijed iron 




Ceilings Hopper 



'^ 



^ 




31 nc pcNnel ujittv 










for open roof. 



vx^ 



A il 


'"" 


/ 


\ 

11 


\ 




= — —-=^ 


\ h 


^=—-y \ 






1 
t! 



Kn 



ee,. 



PerfomfeA Sine (^.ouble, 
p<\nel for open roof.-- 



ESTIMATES GIVEH. 



117 




^end. 




R^t*n^ Pi (aft 




Pipe. 




po^iblc pipe 



PcKCKin^ 



FITT1HG5 EMPlPyED 
iNTHeAPPLlCATlOMoF 
THE"BoyLE"5y5TEM 
OrVEliTILATlOHJ^ 

Maide in galvanised won 




Mcxin pipe vvilta llu'CC 
junctions G-i^lpcr piece 




ESTI/v^ATE5 GIVEH 



M<Mn pipe vOitti K'oo 
junchon5 cvnd cenjVe, 
^(^eflcc\Tng pickle. 




TAis mertiod^ of Ck&' 
mitfin^ Hie &ir need, 
only be employed urhen 

of Air cc^nrio)::bc proOi- 



Boy LE'5 Patent 

DOWHCA5T 
\/EMTlL7\T0R 

(LATEST PATEHT) 

Thi5 Ventildtpr 13 int^enAeA to be fixed. o^lT 
^^ eo.\}e5 of the roof or in a lower position 
for t+ve pt^rpose of CAt^chmo rhe'Nvirtd And-- 
/oi-cin|, 1^ Aov^n the Sbc^^t u-ito tf^e- 
room t$ be Veri|ila.te<^ ^-^^^^'^-^'^'^-^^*'^- 

nETHOD5 of flXINO. 





The ?.hAftm<Ny be 
fixed eiiJieroY^Csi^e 
or inside ^vcAvdll & 
sho'uld^ QOY\r\^zl At fhe 
botg>m wirti dv Bqykj 
AIR.-1MUET Bracket or 
Pahelso 0.5 to deli\)er 
Ihe Air into (he room in 
cjn ^^p\vdrd direction 

T 



DKNof 

lie£%d. 

Ins 

16. 

18. 

20. 

24. 



PRICE LIST 




Ins. -f 5 <^ 


M»26() 
/ 5. d 


6 to 10, 1 12 6. 


220 


7 ,, II. 200- 


2 .5 


8 ,, 12. 2 10 0. 


J 10 


10 ,, 14, 3 «o 0, 


4 10 



H B. When specifying or 
ordering the follovJing formula 
should be wsed "Boy lea Pcxtent: 
Downcek5t VenljlAtpr,j^ 

De5ion H9 Dia of heed ---, 

Die. of pipe H^recji^ired.., 

Price eOkCh '' 

Down Cast Trademark. 



BOYLE'S PATEMT 
DQWISCPvST VEMTILATOR 
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Boyle's Air.- Inlet Tube.5. 

Fitted with regulatihg v/auves, brass fist imdicators, amd 

DEFLECTIMG SMrF.LDS TO PREVEMT TMF- WAUL-, Kt^OM BeiNC, DiSroLOM, 
t-D ALSOAII^FILTER.S WMF.M REQUIRED .'^i^^ [H r.?>r TU BKS AKiK SO COM 
£.t'r.UCTED that l>US-r cannot l.ODOK Oli ACCUMULATt-: IM TMtiM c- ^i 

CAN BE FITTED WITH AIR WARMERS. _SE& PAGE I57. 



■\i$~ 






^-0,233. 



(vo,234. 



.235. 



N»2j6. 



/vo 237 




PRICE LIST 



N'^233. m234. N^233. ^236 11*^237 
5 ft. pin.x 8in.X3 in. £o i6 6. £i i 6. £i 5 o. £1 7 6. £1 10 o. 
5 ,, 9 ,» X 9 ,, X4 M. o 18 6. 140. 186. I II 
5 „ 9 M Xio,, X4L»- I i o. 170. I 12 o. I 15 
5 „ 9 „ Xi2„ X5 ,,. 150. I 12 6. I 17 6- 2 
5 „ 9 ,, X12,, x6 ,,. I 6 6. I 15 o. 2 2 o. 2 



II 6. I 15 

15 6. 2 o 

1 6. 2 6 

6 6, 2 12 



Canva.s Air Filters, 6<i. to 2s. cxtr<*- 

from tfie B^dckefs fe'cledne^k witj^ o^ brush, -Ossa: 
WdterTroX^^hs to vco^sb, cool , purify or meAic^te tfie c^ir 55 6d toZ^^^^^^trci 
Open And 5hbt I ndi editor, Bm55 Letters 6 nd^ Pointer, 6 d extt'tN- 
Ent^rncl PUte, Is extro.. 

IrsbTRUCTIOMS FOR FlXlMG. 

ln_fixin^ y-teTubes, Scv^ c>f y^e si^c 3' 9'^ io'*x^i" holes 5hot4ld be cut-|;firot4dh 
the vod^lls 5)^9"ontf)e ou-tsidc ij^^pcrin^^ Yipw(Xrd5(AS sh^vun in scci1<^n)^o^ 
S%*^^' ontKe insiAc, smoothly lined ^i{h cemenf ^ prot;ect;e6. \^\\t\ open 
pdttern ccvst;-iKon or other ^r'd^t?'^*^^ TheTubes Are screwed^ t;o t^c wcxlls 
o^i: i^e top, tHe bottom slip bem^ embedded in tfte cement lining. One inch 
m&rj^in ro^nd slip covers joint in wcxU so j;f\<x\^ no toi/jchm^ up 13 reqt^ircd. 



5eation 



M.B.JOUhen specij^/in^ or ordering ttie 
jfollowin^yormVjlA should be Usefi.: 

"Boyle's Air-lnletTtibc, Design M<> 

Size ,H*^ required ,Pricc edch ...', 

If fo be fit+cA witi^ spccidi InAicAt?*", Ftlt;cr, or 
V^A\^r TroV^rfh, pl^0^^^ stdt<J &** 



hOTE.-EAcKTtJbe h<AS rhe dccomp- 
<^n^'\u^ Tro.de PA&rW affixed, without 
which none dre ^entjinc^. ^— -«— 



BOYLE'5 air IMLET 



I 20 



Boyle's Air.- Inlet Tubes. 



ORMAMEMTAL DE5IGMS. 

(VvM BE nADE TO ARCHITECTS' OWM DESIGNS. 

Prices cj^ioted. 




Ki 



I 








F 



3 



iVo,'2« 




r3^s_ 




"^^ 







/s'o.^40 






1 



T 



lll®lli®ll!l 



l^'H 







r^o.^42 




,.^44- 



f<6,^M 



NO 



,^44^ 



r<o.^44*' 



12! 



Boyle's Air.- Inlet Bp^ackets. 

''".^^.^A^I^nrTEkf JhEH ^ECtUIREO. THESE BRACKETS ARE So COM- 
ED, ALSO AIR-FlLli^'^^ ^,„kjo-t l ODGE. OR. ACCUMULATE IM THE^\ c^-^iiS*^ 
""""cAH^BrnTTED wrTHktrwA,.>^ERS._5EE PAGE ^y,. 







vo 2J^ 



,vo, f:-^'^ 



\\7 r^8 





Sect 



ion 



PRICE LIST 





M^2^5. 


Wl^b. 


n'2n 




N^248. 




M^249 


Ins. 


£ s. d. 


£ s. d. 


£ s. d. 


rns. 


£ s. d. 


Ins. 


£ s. d. 


i8 X 8 X 3, 


076. 


086. 


10 6. 


18 X 6 X 6. 


13 6. 


20 X 8 x 3. 


18 6 


i8 X 9 X 2>\. 


9 0. 


10 6. 


12 6. 


I8x6|x6^. 


15 0. 


20 x 9 X 3|, 


I 


20 X 10 X 4, 


10 6. 


12 6, 


14 6. 


20X7ix7i 


17 6. 


23 XI0X4. 


1 2 6 


24 X 12x5. 


15 0. 


17 6. 


19 6. 


24x81 x8J. 


I 2 6. 


27 XI2X5. 


1 7 6 


24 X 12 X 6. 


16 6. 


18 6- 


I I 0. 


24x10x10. 


I 6 0. 


28 XI2X6. 


1 10 



Canvc^5> Air F: Iters, 6<3k- to 2s.extr*^- 
Note : When employed ItSe Filters sho\A\6,be removed periodiccklly 
from the Tubes <xntX clednc3^ wit+i <x brush, ^jss^ 
Wdtcr Troughs to w A5h, cool, pur ij^ or med ico^te ifie <5.ir 5s 6d t^/s 6d exir^ 
Open &n\ 5hbt Indicd^tor, Bro.55 Letters <snd^ Pointer, 6A cxtt^^^ 
En<xmel PUte^ls eXtrA. 



IrS5TRUCT10HS FOR FlXlMG. 

Injnxin^ t^e Bra.cket5»,s<>y ^f ^^ size 2o'Vlo'V^' holes sho'alA be ctit t^^^^^^^V, 
the Wdll53x9"on the oi^tsicXe^tcvp^^'ing 'upwards(A5 showi] in section) t^ S'^S 
onti\cin5iAc ^' 2"<^bovcJ'loor level, smoothly lined SN?itii eement,dnd pro^ectedv 
VJi^^ open pdijern ccxst-i^^^n or oj^er j^rcxtin^s. The Br<xckets (M'e screwed t5^ 
theNNJd.ll dtthe 1J)p, ^he bottom slip bein^ embcdc\cd in t^^e cement lining. J^ 
One inch, rmxr^m rouuA 5bp eoverf joint ^^ S^^^^H so jtio^'no fox^chine, tip i^ 
recj'uired. 



n.B.-\X/hen specijFyin;^ or ordcrmj^ ^he 
j^ollovvin^/brm^ild should be Vised 
"Boyle's 7\ir-lnlct Bracket Dcsig^nm., 

Sizc,.......,H9 reqtiired , Price edcli .'; 

If i-o be fitt-eA witfi spccitvl InAicAtor. Filfei' or 
w<^t:crTro'n_^h,f>lc<>se stdkte so 



Mote. _Edch Brcvcket hdS t^c AGComp- 
titi^yin^ Trcvde A\(>rk cV^jxed, without^ 
which nonz dre gciTume^. > — *— * 



BOYLE'S AIR IH LET 
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BqyLE'5 AiRrlHLET Bi^ackets&Pamel5. 



I 13 



ORMAi^EMTAL DE5IGM5. 

QAM BE MADE TO AF^CHITECTS' OWN DE61GM5. 

Prices q'uoted. 




m 













^-f^;.^5^ 




960 
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BoYLE'5 AiRr Inlet Panels. 

TIMG VALVES, AUSO AIFL MLl ck^zj 



niiiuuiiihn 


Hi 








ill t 


1 




,. 1 lIllUl.Lii^ 


1 



W2>3, 




^92^7- 



*)^ 





>?^->- 



Sectiovj 




MO 256. 




PRICE LIST 




TiM|'i|i||||||(|i;1!( 



HO 239. 




Section?/^ HO 259 



!ns. 



9X7X6. ^O 



10 X 8 X 7 

11 X 9 X 8. 

12 X 10 X 9. 



8 
o 10 

O 12 

o 14 



Ins. 

10 X 6 X 8. 
10 X 8 X 8. 
10 X 10 X 8. 
10 X 12 X 8. 



^o 8 6. 

o 10 

o 12 

o 14 



6. 
o. 
6. 



£0 9 6 

o 12 

o 14 

o 18 



o. 
o. 
o. 



11^255. N?256. 

6, ^o 9 <^- 

6. o 12 o, 

o. o 14 o. 

6. o 18 o. 

?vir Filters 15. exrrd a .^lu, 

HOTE. When employed, t^e Filters shoi,]^ be removed penoe^.coH^ 
/rom t^e E^nels'^.^nA cleaned v«ith » brU5h_^^~^^-- 



iMbTRVCTlOIiS FOR FlXlMG. 

These holes sHCmU be pro^ecte<3. on t^e outside Will^ cdSt ir n r ^ ' r 
JdSrn imtm^s dnd ImcA s^it^ eement into v^h.ch ^^ p<vncl is embedded f^ 
^t?Je^%rnk^eV..ll Th.m..^.n ro^nd p.nel covers jcnt m S..11 so 



MB. .When 5peciA;in^ or orAerin^ tf\c 
fo\\o\OiYi^ JormtAifX shoViiA be tJ5C^ 
"Boyle's Air- Inlet P^nel, Design H*^. . 

5ize ,H<*rec|tiireA ,PricG eo^ch ' 

If to be fitted VJitt\ Filter/ pleASC bYtsXa 50. 



hoTE._Ec5.ch Ht^nel Has t^^e. Accamp- 
(jn^/ing Tro^de ncxrk d.£fixeA,\«i ttvoiit 
vohich none dre ^entiine^.- ^^ 



BOYLE'5 AIR IHLET 
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BoYLE'5 Air.- Inlet Tubes. 

FOR FITTING To WINDOW 51LL5. 

THESE TUBES ARE USUALLV EMPLOYED WHERE THERE 
15 AM OBJECTION To HOLES BEIMG ynADETHRPUGM THE WALLy. 




Sec tjon 



M040]. N?402. M<>403. N*5404. H9405. 



BoyLE'5 AlRrlHLET WlHDoW IIQPPER.3. 

Window hoppers should be fitted at the lpwer. part of a window, hot 
tme upper.; as is usually done, when a dowmdraught gener7\ll,y results^ 




Mo^ob. 



Section. 

Price5 q'£^ot:e(^. 



N<:"^o9- 
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rv^-f^o. 




5r.v^3 Air PillV 
for \i}\^\' Ri^iici 



CcxnU(>') Air hl^er 



Cotfon Wool 
Air fi Iter. 




K^^sj 



(\XUVAS ?Nu' Screen 




U^ -^52 







^f^^<5 



WcxtJrTroY^liJbr brvvekct 

or Tube /itt^A vOit/i 
Ql^\;c\sG^pl^<^C^'VVUt;e^5crcc^ 




W^^Si 







^Ms>BoyLE'S 

AIR. FILTER5 
?m SCREEM5 

Foa Purifying £-QrEAn][mQ 

THE FR.ESH AIR SUPPLY .>C. 
THESE FIUTEK^ & SCREEN^ 
ARE REMOVA5LE AHD EASY 
OF ACCESS. THEY SHOULD BE 
QLEAMED PERIODICALLY.THE 
DRY FILTER3 5EING BRJJ^HED 
AMD THE WATER SCREENS .>^ 
RJH5ED IfH WATEB^.yC>p^O• 



brc\ss cr Q)\yp^r\K/n'e All screen 
fo V Vc u ii 1 lvI I \ rg, RcvcN I <\\b r. 


ppiiii^iPPli- 






■L^. ■ ■ 




■ ■;^', 




H^i39 



(o|pt)er wire Air Screen 
)\>r Icxriie Air InieC 
Q UM n i e I . T/ J 1 5» Sc ree \ ? 
I :> /i J t^e Jk w) 1 th h I n^c s , ci :> 
ro\\lso ttic extiM-Kuxl ^ 

' fb 1>( o ' X I r (;;;^/> a t > ne 1 f c> r 



Pnce5 c^V.loled. 
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>f^-[S5 



Wb t'e 1 - ^Xro-LA^ h Jo r £) rc^ c k e t 
orTtibe fi'tt^c^ with 
Cp}3|>cr \M/irc Screen. 




Ice filter 
forWcX3hir?^t-Cooln7g 




h'^-j-90 



Air Screens: 



riieir comparative efficiency with Natural and Mechanical Systems of 

Ventilation. 



" 7/ air is forced rapid iy through a screeti it cannot fail to carry dust 
with ?/."— Sir Doucii.As Galton, F.R.S. 



Si 



" There are many different contrivances in use for washing, screening, and 
purifying the air, the majority of which answer their purpose fairly well, 
though the evidence would seem to indicate that they are found to be most 
effective when employed in conjunction with a natural system of ventilation 
where the air is not mechanically propelled, but is drawn through by 
extraction, the air being more thoroughly purified moving in at a low 
velocity than when forced in under pressure. 

, . . '* The Metropolitan Asylums Board employ a natural system of 
ventilation by extraction from the ceiling, and admission of air from below, 
— the plan approved by the Local Government Board. . . . The purity 
and freshness of the air in the wards, especially in the more recent hospitals, 
is remarkable. 

. . . " The fresh air supply is screened and purified and the tempera- 
ture can be regulated as required. No fog or other impurities in the external 
air ever find access to the wards, the atmosphere of which is perfectly clear 
and bright even during a dense fog." — Local Government Journal. 

" A close examination of, and several tests which we applied to, the system 
of ventilation (mechanical) at the Victoria General Infirmary (Glasgow) 
convince us that, whereas the main duct is kept comparatively free from grit 
and dust, the small ducts communicating directly with the wards have not 
been protected against the intrusion of these deleterious matters. Indeed, 
the evidence shows that with the air very much enters that should be 
excluded from the wards, as the walls and ceilings eloquently testify. VVe are 
of the opinion that the method of washing the air is imperfect, and might 
be improved. This would tend to minimise the amount oi dust and blacks 
which at present find their way into the wards." — " Hospitals and Asylums of 
the fF^rA/," 1893 (Sir Henry Burdett). 
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AlRrlNLET GRATIMGS. 

CA5T-1R-ON. 





No. 440. 
9x6 ins. 12x6 ins. 
9fX9 .. *3X9 .. 



No, 44». '^'^' '^^^• 

9x6 ins. i2> 12 ins. 9 >- 6 ins. 1 2 > 1 3 »n^^' 

9x9 ., M< 9 .. - '^" "^ " 

18x9 ins, 12x9 ,, 18 ^ 9 - 




No. 444- 
8x8 ins. 12 X 6 ins. 
9 > 6 , , 12x12 , , 
9 V 9 , , 14x12 , , 





No. 447. 
8 X 12 ins. 

9^X11^ ,, 



No. 445- 
9x9 ins. 10x10 ins, 12x12 ins. i4V9in5 





No. 448. 
12 Q in . 18 X 18 ins. 

*Plain border only. 



No. 4 to. 
9 6 ins. 12 X 9 ins. 
12x6 , , 18x6 , , 




No. 443. 

9/6 ins. 
12x6 ins. 
14x9 ins. 



'^^^ 


^ 


^M 


1 


fe^^^ 


^ 



No. 446. 
9 9 ins. 
12 12 ,, 




No. 450. 
9 Q ins. 
12 ' 9 ,, 






tairairaiK 



Terra-cotta, 







lisnsss 




Price5 q^Mot^ed. 




No. 460, 
9^9 ins. 


No. 46 1. 
9 ' 6 ins. 


No. 462. 
9 N 9 ins. 


No. 463 


12x9 ,, 


12x9 ,, 


12x12 ,, 


10 < sou 
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Vemtilatimg Ce.mtreFlower.5 

AHDCEILING PAMEL5. 



CAST -J ROM, 

M9 1/39, 




3 2-- 

HIMC And STEEL 







tr^oS 


, 


to-n^i 


m 




rri 


y — t 


iJ,„LJ^ii 






^r-^^^^'STT-TsaBr^ssJl. 


.1 „ .^r--^ --.;-ja^ 


i I M I 11 







Prices Quoted. 
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IPRD (lif roRD 

(MEynBEFLOFTHE 
HoUJE of 10R.D5 (or\- 
MITTEE OM nojPlTALy). 

"TheVenOlAtJon[on 
\he"&oy\c System) 
scemj to be {^er/ect 
(see pAge 30 ) ^>»5d»s^ 



TnERiGnTnonouRABLE 

C5EALE-nAyriE,nP 

"1 believe it It-^e Boyle 
System o/^ Ventilation] 
to be<^bJoll^telytiiebe|■t 
system opAinn^dpltblic 
bHilAm^l^dt'il<no;wn 

tp^dniCdry science'.' 



i.^.o 



BdyLES PATEMT 

7\rtD 

IdTEST INPRPVED 

fRESn 7\IR^WAR51MCj 

HE\TinQ APPLIANQL^. 






PART VI. 



"Hcdfing shotjid be done by mcAns of mdianC hecNf-^^nd not bjy means of cxir 
preVio^45Jy vvc5.rmed."_ pRof £^^or^Corfi£ld. 




UHMEALTniliESS OF 
MOTAIP^MEATiriG. 

"T/ie metHoAoJwdrminJtftewAlls 
by me^ns of hedged **'' "«'2?^^*; 

m. Air «^ t^e foom.cxnd m f^^t 
of Hie bo(^y is r<^di<^t>A Ko m^ 

wAlls drc to be w^^rmea. by ^e 
air cxAmitt'^ to if>^ room,fffc 
femPcr-AlJ^rc -jf i^eVv Armed- 
Air m^^5t be raised, beyond. 
whAt is eillier conifoi^tdbleor 

hcdlt^y/or breAtf>in:^-^ V^i' 
,f votT obtd-in ^our hec^t by wcvni). 
ed Air Alone Admitted direct^ 
v&^e room,disconvforicin on^ 
-form or t^e o^^cr Ccxn Svitft 
Ai£/^culty be AOoidcd^" — 

Sir Douglas GaltoH,f.R-5. 



DANGER OF 
A nOT AIR SUPPLY. 

"Hedtin^ shouia. be <3.one by 
mecxrjs of rc^di^nt H^c^t,dnd> 
not by me Ans of Air preOio^s- 
Iv 'wdrmed. Ijf air ■was pre- 
\;ioti5ly SvArmeA it <^o'"l<^ 
lose d portion of i^ oxv^^en, 
An A if ve dot Air short ^oJ(y- 
gen, we hda to breAthe d_gre- 
Ater nbimber of tjn^es \o stip- 
pl^ tf»e rcc^Viired Amo"untdnd 

iiiAt mednt more effort" 

PR.OFE550R (pRFlELD 
(Professor of Hygiene d.nd. 
Publ ic Health, london Univlty. 
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The fresh air supply is admitted through the Radiators 
warmed to a temperature which does not in any way de- 
teriorate it, as is the case with furnace heating when hot air 
only is employed for heating as well as ventilation purposes. 

Full area of heating surfaces guaranteed. All tested to 
a ])ressure of too lbs. 

The Radiator is connected with Right and Left hand 
threaded nipples. 

Each Section is 7 inches wide. 

Height from floor to centre of opening is about 5 
inches. The Radiator is tapped i^ inches, and bushed in 
accordance with our Standard List unless ordered otherwise. 
In estimating length of Radiator, allow h inch for each 
bushing. 

This Radiator is fitted with our improved Ventilating 
Base for semi-direct heating. The Air Inlet can be brought 
up underneath Radiator through floor, or brought in at back 
of Radiator, above floor level. In ordering, state whether 
required for bottom or back inlet. 

Outside measurements of flange or lip around back air 
inlet of Ventilating Base, for attaching sheet-iron sleeve or 
pipe, are : 

Base. 
I 2-section 



r T -section 

lo-section 

9-section 

8-section 



Inches. 
24^X3 
21^X3 
i8|x3 

i5if X3 
ii X3 



Base. 
7-SeCtion 
6-secti()n 
5-section 
4-section 
3-section 



Inches. 

i3h-X3 
8| X 3 
H^X3 
6 X3 
3ix3 



Bottom of back air inlet opening is f of an inch above 
floor level. 

Where Air Conduit is brought up through floor, under 
Radiator, the opening in floor to be covered by dampers 
in Base should be : 



Base. 


inches. 


Base. 


Inches. 


T2-section 


■ 24 X4^ 


7-section 


• 14^X4^ 


I i-section 


■ 2i^X4# 


6-section .. 


. 8iX4^ 


ID-section 


. 18 X4-^ 


5-section 


8|-X4t 


9-section 


. 18 X 4^ 


4-section 


5^X4^- 


8-section 


■ 144 X4f 


3-section .. 


■ 5^X4l 



Note.— Radiators larger than 12 sections will have the same size 
air inlet as a 12-scction ; the V'entilating Base, however, will extend the 
entire length of Radiator. 

The Radiator is also supplied without Ventilating Base. 



'^^ BoyLL'S 

VENTILATING 
RADIATOR, em- 



PRICE LIST 

34-^ Ipxches High. 
4^ Square Feet per Section. 



Number Length 

of in 

Sections. Inches. 



3 
4 

5 
6 

7 
8 

9 

10 
1 1 



U 

15 
16 

17 
18 
19 
20 



6 

9 

1 2 

t8 

2 [ 

24 

27 

30 
33 
36 
39 
42 

45 
48 

51 
54 
57 
60 



Heating 

Surface. 

sq. ft. 



9 
i3i 

18 

22^ 
27 

3'i 

36 

40^ 

45 

49* 

54 

67 + 



76^ 
81 

S5* 
90 



No. 389. 

£ s. d 
I 5 4 

1 18 o 

2 10 8 

3 3 

3 16 

4 8 

5 1 

5 M 

6 6 

6 19 

7 12 

8 4 

8 17 

9 10 



10 15 4 



12 13 4 

WithoutVentilating Base 2/3 per Section less. 

Without Ornamental Top Sd. per Section less. 

Other designs of Ventilating and Heating 
Radiators may be had on application 




y£-/?r/cjij. Sscr/^// 



yi/^e ape/? s/id a/r e^t^eAMp 







Other designs of Ventilating and Heating 
Radiators may be had on application. 



<S8s) BoyLL'S 
VENTILATING 
RADIATOFL es& 

The fresh air supply is admitted through the Radiator 
warmed to a temperature which does not in any way 
deteriorate it, as is the case with furnace heating, when hot 
air only is employed for heating as weh as ventilation 
purposes. 

It ensures the highest efficiency in the most com- 
pact form. 

PrincipJe of Construction of Base is such that 
all the air required for ventilation may be taken from 
without the building by means of Air Conduit in wall, 
and distributed through Base into the interior or flue 
surface of Radiator. When out-door temperature is very 
low, dampers in Base may be adjusted to any smaller 
air capacity desired, regulating exactly the heating and 
ventilating requirements of the room; or, dampers may 
be entirely closed, the Radiator then acting wholly as a 
direct radiator. 

Leading Features of the Box Base are simplicity 
of construction, ease of operation, capacity for ample 
supply of air. Base being wholly under the Radiator, 
well recessed, is entirely out of the way and not liable 
to damage. Front of Base, including dampers, may easily 
be removed for cleaning purposes. Dampers may be 
operated merely by slight pressure of the foot. 

Air Conduit. The sections show views of Radiator 
and Box Base, with Air Conduit brought up underneath 
Radiator, through floor or in at back of Radiator, above 
floor level. In this latter method it is necessary to use 
a galvanized or sheet-iron sleeve to make connection 
between flange or collar cast around back air inlet of 
Base, and a similar collar on back of wall box. 

Outside measurements of flange or lip around back 
air inlet of Ventilating Base, for attaching sheet-iron 
sleeve or pipe, are : 

Ease. Inches. Base. Inches. 

i2-section ... 241x3! 7-section ... nfxai 

ii-section ... ^i\^l\ 6-section ... 9 X Si 

lo^section ... iSixsi 5-section ... S\^zl 

9^section ... iS^XsJ 4-section ... 51^3! 

8-section ... MjXsi 3-section ... 2fX3i 

Where Air Conduit is brought up through floor, 
under Radiator, the opening in floor to be covered by 
dampers in Base should be : 



Base. 

I 2-section 

I i-section 

lo-scction 

9-section 

8-section 



Inches. 
24 H X 38" 

2 11x3-;- 

t8 X3-J 

i5i-X3^ 
mSx3-| 



Base. 

7-section 
6-section 
5-section 
4-sectton 
3-section 



Inches. 
iitX3-J 
8iX3J 
6i X 3i 
5^X34 
3tX34 
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BoyLL'S VEHTILATIHQ RADIATOFL 



Registered Design. 



DIMENSIOiNS AND PRICES. 







391^ Inches High. 
7 Sq. Feet per Section. 


3Ji Incl 

5} Sq. Feet 


les High, 
per Section. 


2-j!, Inch 
4^- Sq. Feet 


cs High, 
per Section. 


21^ Inches High. 
3} Sq. Feet per Section. 


i .2 


Length 

in 
Inches. 


Heating 
Surface. 


No. 39 


I. 


Heating 
Surface. 


No. 39 


I. 


Heating 
Surface. 


No. 391. 


Heating 
Surface. 


No. 391. 






Sq. Ft. 


£ ^■ 


d. 


Sq. Ft. 


£ s. 


d. 


Sq. Ft. 


£ s. d. 


Sq. Ft. 


£ s. d. 


2 


6 


14 


I 12 


6 


llh 


I 9 


5 


9 


1 5 6 


6i 


I I 10 


3 


9 


2 I 


2 8 


9 


17i 


2 4 


2 


13^ 


I 18 3 


9i 


112 9 


4 


J 2 


28 


3 5 





23 


2 18 


10 


18 


2 11 


13 


238 


5 


15 


35 


4 1 


3 


28^ 


3 13 


7 


22^ 


3 3 9 


16I 


2 14 7 


6 


I 8 


42 


4 17 


6 


34A 


4 8 


3 


27 


3 16 6 


19^ 


3 5 6 


7 


21 


49 


5 13 


9 


40i 


5 3 





3ii 


4 9 3 


22| 


3 16 5 


8 


24 


56 


6 10 





46 


5 17 


8 


36 


5 2 


26 


4 7 4 


9 


27 


63 


7 6 


3 


sn 


6 12 


3 


40i 


5 14 9 


29i 


4 19 3 


10 


30 


70 


8 2 


6 


57i 


7 7 


1 


45 


676 


32i 


5 9 2 


1 1 


33 


77 


8 18 


9 


63-1 


8 1 


10 


49i 


7 3 


35i 


6 I 


12 


36 


84 


9 15 





69 


8 16 


6 


54 


7 13 


39 


611 


13 


39 


91 


10 1 1 


3 


74i 


9 II 


3 


SH 


8 5 9 


42i 


7 I II 


H 


42 


gS 


11 7 


6 


8oi 


10 5 


1 1 


63 


8 18 6 


45i 


7 12 10 


15 


45 


105 


12 3 


9 


86i 


10 19 


8 


67i 


911 3 


48I 


8 3 9 


i6 


48 


1 12 


13 





92 


II 15 


4 


72 


104 


52 


8 14 8 


17 


51 


119 


13 16 


3 


97f 


12 10 


I 


76k 


10 16 9 


55i 


9 5 7 


i8 


54 


126 


14 12 


6 


io3i 


13 4 


9 


81 


II 7 3 


ssh 


9 16 6 


19 


57 


133 


15 8 


9 


i09i 


13 19 


6 


Ssh 


12 2 3 


6i| 


10 7 5 


20 


6o 


140 


16 5 





115 


14 14 


2 


90 


12 15 


65 


10 15 ID 


21 


63 


147 


17 I 


3 


I20| 


15 8 


II 


94i^ 


13 7 9 


68i 


II 9 3 


22 


66 


154 


17 17 


6 


126^ 


16 3 


7 


99 


1406 


71* 


1202 


23 


69 


161 


18 13 


9 


I32I 


16 i8 


4 


103^ 


14 12 3 


74f 


12 I I I 


24 


72 


168 


19 10 





I3« 


17 13 





108 


15 60 


78 


13 2 


25 


75 


^7S 


20 6 


3 


1434 


18 7 


9 


112.1 


15 18 9 


8ii 


13 12 II 


Height 








.- 39i I 


nches. 




33^- Inches, 


27i Inches. 


21 J Inches. 


Price per 


Section... 






i6s. 


3d. 




14s. 9d. 


I2S. 


9d. 


IDS. ud. 



This Radiator is also supplied without Ventilating Base. 

Price 2s. 3d. per section less. 

Full area of heating surfaces guaranteed. All tested to a pressure of 100 lbs. 

The Radiator is connected with Right and Left hand threaded nipples. 

Each Section is 8J inches wide. 

Hei<Tht from Hoor to centre of opening is about 6 inches. The Radiator is tapped 2 inches 
and bushed in accordance with our standard list unless ordered otherwise. In estimatmg length 
of Radiator allow half an inch for each bushing. 
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BoyLE'S VEHTILATIHQ GRATE 

Price5 qt^ot;ed. 




Fig. u 



No. 420. 



< ^Di}Di§aD[]fcmi > <1^^ 




Fig. 2. 



This Grate is arran^^cd to admit a 
supply of fresh air, filtered and warmed 
to a comfortable temperature, but not to 
such a degree as to in any way injure 
the qualit)' of the air for respiratory 
purposes. 



Fig. I. — A. Opening through external wall to admit fresh air. B. Gills for warming the fresh ain 
C Stop plate to direct the air between the gills. 1). Warm air chamber. K. Top of 
warming chamber. F. Fresh air inlet to room fitted with movable air filter and regulator. 
G. Smoke flue. 

Fk;. 2. — Elevation of Grate, 

Fig 3. — Plan of Grate. 
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Boyle's Fresh Air^Warmimo 
Tubes, Brackets, ahd Chamber.5. 




Bracket. 

No. 430. 





Chamber. 
No. 432. 



Tube. 

No. 431. 

These appliances are intended for warming the fresh-air supply to a building by means of an 
atmospheric or an ordinary gas burner. The arrangement consists of a copper pipe about 2-in, diameter, 
placed in an inlet Bracket, Tube or Chamber. This pipe is of zigzag shape, causing the incoming 
air to repeatedly impinge upon it. At the bottom of the Bracket, Tube or Chamber, a cylinder 
is fixed, in which the burner is placed to heat the copper pipe. The temperature of the 
incoming air may be regulated as required without the deteriorating effects of furnace heating 
which results when hot air only is employed for heating as well as for ventilation purposes. The 
products of combustion do not come into contact or mix with the incoming air. 

When available hot water or steam pipes may be fitted into the Bracket, Tube or Cliamber. 

PRICE LIST 

Made in Galvanized Steel, Painted, and fitted with Copper Pipes and Regulating Valves. 

BRACKETS. No. 430. 

£3 10 o 
4 5 
500 

TUBES. No. 431. 

^3 10 o 
450 
500 
P^itted with Water Troughs lOs. to 20s. extra, Air Filters 5s. to lOs. extra. 

/-Lj A T\-T-oT--no AT Ornamental Wire 

CHAMBERS. No. 432. ^ . 

^^ Casmg, extra. 

24 ins. by 24 ins. by 6 ins. Single Burner ... ... £^ 10 o ^^{^i o G 

30 „ „ 24 ,, „ 6 „ Double ,, . ... 700 150 

P^itted with Filters 7s. 6d. to 15s. extra. 



22 ins. by 14 ins. by 5 ins. 
24 „ M 16 ,, ,, 6 ,, 
26 ,, ,, 18 ,, „ 6 „ 

5 feet 9 ins. by 10 ins. by 5 ins. 

5 n 9 n n 12 ,, ,, 6 ,, 

5 n 9 n n H n v 6 „ 
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"Thencvmeof Bo.yLE m 

"Experiments seem tphAvJc 
A^monjb-^feA ijie perfect 
sViccess of Mcss"^ BqyLe'J 
SvorK." _ Builder 

"TAe lon^ experience of 
Mej3''-<: IR^oBERT Bqyi-e sj'om, 
ds pioneers of s<^ni^JArv/^ 

t^cm to effect tf*^ desired 
<tnd^ by |^c simplest ^ 






"The'Air-PMiTip'Ventj- 

l<xtor ercAtes cvcontin| 
botis tipwArA ebirrent 
£ 77 qf ne'er. 

"A system <^ ventil.i^tion 
thcxt Appea.r& \p meetc*ll 
rzc(u\rzmznXp i5tfieone 
mocnteAbyyne55''/R5.bcrt 
Boyle &5oH,t?e^^"" 
Known vJentila^titl^ «^"" 
^incei:;."- E-ncfjnecr^n^. 

7\n Invention, whiQh is of 
no^tiono-l Vort+i -The Air- 
Pump Vent2lA^J•^'-t^< '"' 
vcntion -vvihich has mAde tfie „ 
nome <2f BoVLE \«orld:/<MTOii;. 
Jomfaryincf/neer/n^. 
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THE 'BqyLE"SySTEM 



OF 



Ventiiation 

AS 

Applied to Ships 



AMD 



Railway (arbiagej: 



■urreiif" 



fie \w^ 
■if'"'-'"*, 



PART Vll. 



The e^cient VcnHf^Hon of ^hip5 rntd^n^ d con3iderdbIe 6^nr\\AcA 5dving in li^ & money' 



ADMIRAL5IRMA5T1HG5 
R.YELVERTOH,CiQ& 

FlRe)T 5EA LOR.D OF 
THE. AD/^IRALTY.a/^ 

recommencing M^ Boyle (S^ 
5ole invenJpro/^txVenijldtpr 

lA^^ AtiKin^ my thr^eyQO^rs 
Command in t^eAcditerran- 
eo.n, on bo^rd lieKMc\ie5^3 
ship 'Ior(^ Wcxr^^en. ^^^^i/^Sr.- 
Since it»en A\*r Doyle /idsjif- 
te(3^ cX Vent]l<v.ijoK tp niy oj^cic^l 
residence, l3;Mevx; 3t,S)pnri§ 
Gdt'dcns. which o.n^\yjQr3 
dAmiKdbly. i cannot spedk 
too highly of I^^ Bovle'5 ad- 
mi mole e>y3teni o^UentiU 
tfn^ 3hip5 &n^ rtol4se3V 



OM THE B03;LE 5>5TEM 
OF VEMTILf\TIOM A5 
SUPPLIED ToTHE FR^M[' 

1 a^nrv (3>n0inced< fh^fj/our 
VcnliJAiine, System will prov^ 
jo be of i+ie Y^Tmo^^t* vdlue in 
H^oce regions where itie ship 
foryk<xr^ \A)ill be oXir Cwellin^, 
And ujhere,of course, ^ood< 
VentllAiton is coiidiho ciiu <f^uw 



140 



5TEN 
i A5 

lit)"""' 
,llpro«( 



BOVLE'S PATEHT yMR-PUMP" VnMTIU\T0R5 ToR 5HIP5. 

(L7\TE5T PATEMT). 




These Ventilators have doul)]e the power of earlier torins, so that smaller 

Ventilators may now be used, eflecting not only a considerable reduction 

in the cost, but also a saving in space. 

They are watertight, and can be kept in action during the stormiest 
weather. 

They are fixtures requiring no trimming or attention. 

They are always in action. 

They have no mechanical movement, and therefore cannot get out 
of order, 

XoTE. — "WTien specifying or ordering', the following formula 
should be used : — " Boyle's Patent 'Air-Pump' Ventilator 
(Fig. 10 or 12, upcast or downcast, as required). Diameter of 

head Diameter of pipe Over all deck height 

of ventilator Material to be made of 

No. required Price, each " 



Note. — Boyle's Patent " Air- Pump " 
Ventilators are manufactured solely by us, 
and each Ventilator has the accompanying Trade 
Mark affixed, without which noiie are 
genuine. 

Beware oj Injcrior hnitations. 



Report from LORD KELVIN. 
''I have seen several difl'erent forms of Mr. Boyle's 'Air-Pump' 
Ventilator in actual operation, and have much pleasure in testifying 
to their efificiency. They thoroughly realise the favourable anticipations 
which I formed from experiments on models shown to me by Mr. 
Boyle. Having one fitted up in my yacht, I find it has caused a very 
decided improvement in the draught." 





'Air 



PRICE LIST 



t^lg. 12. 

Boyle's Patent 

* Air-Pump" A'entilator 

(Downcast). 



MADE OF 

Dia. 01 
Head. 
i6 in. ... 
i8 

20 
24 
27 

30 
36 

42 
48 



]n. 



Fi- 10. 
Boyle's Patent 
limp" Ventilator. 
(L'pcast.j 

THE BEST ROLLED STEEL PLATES, RIYETTED THROUGHOUT, GALVANIZED and 
PAINTED, ALSO BRASS and COPPER. 

Steel. 
Figs. 10 & 12. 
£^ o o 

5 5 o 

6 15 o 



I For diameters of pipes recommended 
see footnote 



Dia. of 
Pipe, 

in. to 10 in. 

,, to I r ,, 

n to 12 ,, 

,, to 14 ,, 

„ to 16 ,, 

,, to 1 7 ,, 

,, to 21 ,, 

,, to 24 ,, 

,, to 28 „ 



Brass.*" 
Figs. 10& 12. 
" 17 6 
^5 o 



£1 
9 

13 
^7 



Copper.* 
Figs. 10 & 12. 



15 



13 
17 

27 
4T 



SMALLER SIZES, SPECIALLY MADE FOR YACHTS. 



4 m. 

5 n 

6 „ 



to 
to 
to 
to 



:/:i 



15 

5 



25 
37 
49 
7T 



£z 
4 



5 



14 
19 
24 
29 
43 
58 
83 



£z 



5 10 o 
610 o 
7 17 6 



12 ,, ... I For diameters of pipes recommended 

14 ,, ... ... ... .see footnote ... ... ... 7 

t6 ,, 8 ,, to 10 ,, 

Deck Coamings not includeti in above Prices. 

*-N.l>.— The Prices of Brass and Cupper Ventilators are subject to alteration without notice. 

tNoiR.— As the extracting or supply power of a properly constructed Upcast or Downca.=;t Veniilator is solely determined by ihc 

size of the head, and .not by ihe diameter of the pipe, the sinallcr pipe diameters are recommended. They take up lefs sjiace and cost less. 

N.B.— When ordering, state depth and outside diameter of coaming at widest part, when the pipe and Ventilator will be made to suit- 

The coaming for Fig. 12 should fit the oulc> cylinder, which is three-fourths the diameter of the head. 

Consulting Naval Engineer— "^W^ EDWARD J. REED, KC.B., F.R.S. 

Special Catalogue of Ship Ventilators may be had on application. 
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BOYLE'5 PATEHT 'AlR-PUMP VEMT1U\ToR 

A3 APPLIED To TV RAILWAY CARRIAGE. 




LoriGITUDIMAL SECTIOM. 





Cross Sectton Shewing 

Jfixc3^ tT^cxnsverselv; on slope ot- 
c^rr\&^G: roof. 



Cross Secbon shewing . 
Boyle's Pd^t:enl:"Air-Pfc*mp'Ven0lA|:br 
■fi^iidi \ori^i\u^\nd^Uy on cen^-e of 
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BoYLE'5 Patemt "Air-Pump VemtiuvtoR. 

For Railway Carriages. 

BoYLEi's pATEnT"AiR.-PUMP''VE.rmuvTOR 15 gu^rdnt^ed ^o be t^e most powcr^rcxhcxust vcntilc^ 
toK^r R^ilvocvy Cdrrid^es tjit^t '^ <^t present; in exij^nce- It is cx RxtjtircKAS no mcchdniccxl 
irioverricnt, i?> entirely free from doWndrcX^^^hf^ <^nd is impcrcio'u5 ^o rcxin.snow? or sleeti- 

Made im Cast-Irph. Prices Quoted. 
9in5. head. ^ins.(iit^ pipe, height <^Verdll 9ii^^- 

" 6i " 




fi^^Zl 




BOYLE'5 PaTEMT *V\lB.-PUMP" 

Railway Carriage Vemtjlator. 




REGULATORS 

nr\Ade in br<^33 

Pn'ee5C|uoted- 



-^ 



^a^ 




j^ 



H^^Z"^. ^- 



Wood moul^in^ 



^41 



LonJi(>i<3kinAl Section 
Shewing Met^oA of fixing 




n'^77. 





Boyle'sTheroute 

AS_/iti^t\ Jt) AH Open Roof. 

-rooms. U^,jfor WaKrnin^ ^ 

pi event] no Qond^nb<^\\pn. 



K-520 



Boyle's Therouite 





JiOYLE'STrtEKOLITE 



5qyLE!5TnnRsuTE 

[ P/YT E J"^ T ) - "r-^'r^-»t^^''^-"''^ Ji' 

roR^A35l3TING THE VP- 
DRAVJGiiT IM 5LUGGI5n 

Ventilating shafts 

AMD f LUE3.t^l^^g^K3 

The Thercjlite may be usefully employed in com- 
bination with the "Air-Pump" Ventilator for the 
prevention of condensation and the removal ^ of 
exhausted steam from Wash-houses, Laundries, 
Drying Rooms, Breweries, Malt Kilns, &c. It is 
also of assistance where ventilating shafts or flues 
are surmounted with ordinary cow)s, which fail to 
create a sufficient up-draught and are subject to 
down-draught. 

When the " Air-Pump " Ventilator is employed — 
which creates at all times a powerful and continuous 
exhaust — the Therolite is unnecessary. Where it is 
desired, however, to make assurance doubly sure, 
the Therolite may be used in conjunction with the 
" Air-Pump " Ventilator— particularly for such build- 
ings as the above-mentioned — as it superheats the cold 
steam or vapour at the point of exit, and warms the 
Ventilator and shaft, preventing condensation, and 
accelerating the exhaust. 

Description. 

A Section of shaft of Therolite 2 in. larger than 
ventilating shaft. 

B Coil burner of improved construction, giving the 
maximum of heat with a minimum consump- 
tion of gas. 

C Cone for accelerating the velocity of the hot-air 
current. 

D Supporting rods. 

E Gas pipe. 

¥ Flame protector. 

G Expansion chamber. 

II Double spreader, for deflecting the heated air on 
to sides of expansion chamber, and diverting 
any down current into outer cylinder J, from 
whence it passes through valve K. The 
spreader also acts as a calorifer for super- 
heating the up-current and further assisting 
the exhaust. 

L Uoor in shaft giving access to Therolite. 

Note.— Where the ceiling is not too high the TheroHte 
may be lighted from below by means of a taper and 
long rod. 

M Ventilating ceiling panel, with opening in centre, 
to permit of lighting from lielow. 

N Boyle''s Patent "Air-Pump" Ventilator, made 
fireproof. 



Boyle'5 Therolite for 



The ROUTE 

Pipe. 

in5 


DlA <>f 
tipper 

UentiUtTnj 
Pipe. 

in5. 


MO/320 

Theroute/ok 

^eKt:cfn<>rpipej- 
?^*re*SeqHAHp 
VcntildtitKjpipe/: 


Section. 

THERpLrTE 

in pipejbr 
open rooj' 


Ii9523, 

Exp<vnsion 
Cho-mbei-jhttsa 

& down ArAXjeht 
C3?lindey-_t 


(Section. 

TnER-ouTe 
inpipejitfea^ 


Jpection. 

M03Z5 

ExpAnaion _ 
ChArn'bCK/itl?^ 


u 


9 


£0 18 6 


£1 I 


£1 12 6 


£130 


£1 15 


12 


10 


I 2 6 


I 5 


1 15 


I 8 


I 17 6 


H 


12 


1 10 6 


I 12 6 


200 


I 16 


250 


16 


14 


1 17 6 


I 19 


276 


230 


2 12 6 


17 


15 


250 


230 


2 12 6 


2 7 6 


300 


20 


18 


2 15 


2 12 6 


350 


2 17 6 


3 12 6 


23 


21 


350 


350 


400 


3 10 


4 13 6 


26 


24 


3 19 


3 18 6 


550 


436 


5 17 6 


30 


28 


4 18 6 


4 15 


700 


500 


7 >5 



* May be used separately or in 

t 



conjunction with No. 523. 
No. 525. 
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BqVLE^BACToUTE 

l?SJ DISEASE GERi?\5. 

The Bactolite is intended for use in small- 
pox and other infectious diseases hospitals. 
The disease germs in the air of the hospital 
are entirely consumed in their passage 
through the asbestos furnace situated in the 
roof and connected with the "Air-Pump" 
Ventilator, so that they do not pass mto 
and contaminate the outer air, spreading 
infection. 

With the " Boyle" system of ventilation, as 
applied to small-pox hospitals, the air inlets 
communicate direct with the outer air 
through specially constructed openings made 
in the walls fitted with self-acting valves to 
prevent the air of the hospital from passmg 
by any chance out through these openings. 

The incoming air is warmed in cold 
weather to an agreeable temperature by 
means of Boyle's Ventilating Radiators with- 
out the deterioration and discomfort which 
results when hot air heating is employed. _ 

In warm weather the fresh air supply is 
cooled in its passage through the refrigerat- 
ing chambers attached to the Radiators, and 
washed and purified by filtration through 
saturated and medicated screens. 

The outlets and inlets are accessible m all 
parts for cleansing purposes. 

Description. 

Boyle's Patent ''Air-Pump" Ventilator 

made fireproof. 
Main extraction shaft encased in larger 

shaft with space between^ packed 

with non-conducting material. 
Double grill with space between filled 

with perforated asbestos balls, 

through w^hich the disease germs 

pass and are consumed. 

Iv[OTE.— More than one of these double 
grills may, where required, be fitted one 
above the other. 
Ring of atmospheric burners, the 

flames from which render the 

asbestos balls incandescent. 
Fireproof chamber containing grills. 
Door giving access to chamber for 

hghting and other purposes. 
Gas pipe. 
Branch extraction shafts connected 

wnth openings in ceiling. 
Cone covering opening in ceiling. 
Weighted regulating valve. 
Doors giving access to extraction 

shafts for cleansing purposes. 

Estimates Given. 



M5 



X 



Het^d. 




Second Quality Ventilators. 



ntilators are supplied to meet the demand for a cheap, reliable Ventilator for 
Buildings where cost is a prunary consideration. 

Boylc^s Patent ^^ Air-l\imi)'^ Ventilators. 

2ND Quality. 

C^rvWQ Paid to any Railway Station in the United Kin-dom. 



Inside of 
Bcvseqf 

io X lo ins. 

12 X 12 ,, 
14 ^ M ,, 

i6 X 16 „ 

18 X 18 ,, 

20 X 20 ,, 
24 X 24 ,, 

27 X27 ,, 

30 X30 „ 

3<> X36 „ 

42 X 42 ,, 

48 X48 ,, 

54 ^ 54 ,, 



Pipe 

4 to 6 ini^. 

4 ., » ., 

5 ,. 9 ,, 

6 ,, JO ,, 

7 ,, »» - 

8 „ 12 „ 

10 ,, 14 ,» 

11 „ 16 „ 

12 ,, 18 ,, 
15 
i7 
20 

24 



21 
24 

28 
32 



Did^Pipe 

Recom- 

5 ins. 

6 ,, 

7 - 

8 „ 

9 .. 

10 ,, 

12 ,, 

14 ,. 

15 .. 
18 „ 
21 ,, 

24 M 

28 ,, 



Tios. 

io 15 6. 

19 6.. 

1 40. 

1 16 6. 

2 8 6. 

3 3 o- 

3 19 o- 

4 15 O. 

5 19 o. 
7 »9 o- 

10 18 6. 

13 17 6. 
17 17 



o. 




Did. of 
Pipe- 

2 to 3 ins 

3 ,. 4 ,. 

4 1, 5 .. 

5 ,. 6 . 



Fur Soil ripus 

Did of Pipe W9542. 

Recom- 4^ a. A 

2 ins. o 7 6. 

3 ,, o 10 6. 

4 „ o 14 o. 

5 ,, o 18 6. 



l)rain> and Suwurs. 



Didof 
Hedd. 
14 ins. 

16 „ 

18 „ 
20 ,, 



Did. of 
Pipe. 

6 to 7 ins. 

7 „ ^ ,. 

8 „ 9 ,. 

9 ,,io ,, 



Didofpipe ^95^2 

Recom- ^ ' , 

mended. JL. S, d. 

6 ins. I 5 0. 

7 ,, ' 15 o- 

8 ,, 2 7 o. 

9 „ 3 1 o. 



NoiE.— Each Ventilator has the acconipan\ m'^ Trade Mark 
affixed, without which none are g-enuine. 



BOYLE'S PATENT 

'AIR-PUMP* VENTILATOR, 

2nd Quality. 



Nf.B.—When specifying*: or orderin^sr, the followin,^ formula should be used •."" Boyle's 

Patent ^Air = Pump' Ventilator, 2nd Quality, No 1 )ia. of Head Dia. ot Pipe 

No. required Price, each " 



Boyle's Patent '' Air-Puni]) " Ventilator tor Soil Pipe? 

(Cheap Form), 2nd QtiALixv. 
Carriage Paid to any Railway Station in the United Kingdom. 

W543. 

£ 5. d. 
6. 
6. 
6. 



Did-of 


Did of 
Pipe. 


4 ins. 

<y „ 

10 ;, 
12 ,, 


2 ins. 

3 „ 

4 „ 

5 „ 

6 „ 



o 4 
o 5 
o 7 
09 6. 
on 6. 



No. 543. 



Note. — Each Ventilator lias the accompanying Trade Mark 
affixed, without which none are genuine. 



BOYLE'S PATENT | 

-\IR-PUMP' VENTILATOR , 

(Cheap Form^ 2nd Quali^ty^^ 

N.B.— When specifying or ordering, the following formula should be used :—** Boyle's Patent 

*Air = Pump' Ventilator (Cheap Form), 2nd Quality, No. 543. Dia. of Head Dia. of Pipe 

No. required Price, each " 
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No. 54ia, 



;com- £ ■ 
udi^. X. S, d, 
ins. [ 5 0, 
M5 0. 
. ,. 2 ■ I), 
I „ 31 '■'• 

■;;'V:NT!LATOR. 



.-, i'ATE 



ENTl^e" 



'aief* 



Second Oualitv Ventilators. 



These Ventilators are supplied to meet the 
Buildings where cost is 

Boyle's Patent "Air-Pump" Ventilator. ; 

(Cheap Form), sNoQuALrry, for Factories, Stables, l\:c. 




Carnage Paid to any 
Railway Slalion in the 
United Kingdom. 

Note. — Each Ventilator 
has the aocompanying 
Trade Mark affixed, 
without wliieh none are 
genuine. 



BOYLE'S PATENT 

'AIR-PUMP ' VENTILATOR 

(Clicap Form), 2nd Quality. 



No. 544. 



Didof 

Hed<d. 

Ins. 


Pipe. 
Ins. 


Did of pipe 
Recom- 
mended. 




Roof 
Fldn^es 


12. 


6 to 8. 


6 ins. 


15 


0. 


033. 


14. 


7 ., 9. 


7 - 


18 


6. 


039. 


16. 


8 ,, 10. 


8 ,, 


1 2 


6. 


043. 


18. 


9 ^. ««. 


9 - 


I 7 


6. 


050. 


20. 


10 ,» 12, 


lO ,, 


1 12 


6. 


060. 


24. 


12 », 14. 


12 „ 


2 5 


0. 


076. 


30. 


15 .> 18. 


15 *. 


2 19 


0, 


II 6. 


36. 


18 ,, 21. 


18 ,, 


3 19 


0. 


16 0. 


42. 


21 ,, 24. 


21 ,, 


5 5 


0. 


I 6 0. 


48. 


24 ,, 27. 


24 ., 


9 15 


0. 


I 16 0, 


N.H.- 


-When specifying: or 


ordering, 


the following 


formula should be used ; — "Boy! 


e's Patent 


*Air = Pump' 


Ventilator (Cheap 


Form), 2nd Quality, 


No. 


544. Dia. of 


Head... 


Dia. 


of Pipe 


... N 


3. required. 


Price, ea 


ch 


Pitch of Roc 


f 














Boyle's Air Inlet Bracket. 

2ND Quality. 

I^itted with Regulating Valve. 

Carriage Paid to any Railway Station 

in the United Kingdom. 



-Each 



15 
20 
24 
24 

Inlet 



in, X 

,, X 

,, X 
,, X 
M X 
has 



8 in. X 

9 ., X 

10 ,, X 
12 ,, X 
12 .. X 



3 »n. 

3i„ 

4 ,» 

5 .. 

6 „ 



£0 
o 
o 
o 

Q 



Note. 

the accompanying 
Trade Mark affixed, 
without which none 
are genuine. 



BOVLE'S AIR INLET, 
2nd Quality. 



demand for a cheap, reliable Ventilator for 
a primary consideration. 

Boyle's Patent "Air-Pninp" Ridge Ventilator. 

2ND Quality. 

Carriage t-^aid to any ~ 

Railway Station in the 
United Kingdom, 
NOTE.^Each Ventilator has 

the accompanying Trade 

Mark affixed, without 

which none are genuine, 

i BOYLE'S PATENT 

I RIDGE VENTILATOR, , 

I 2nd Quality. | 




Section of 

18 ins. diam., A.P.V., per foot run 

24 „ 

30 „ 

36 „ 

N.B. — When specifying or ordering, the following 
formula should be used: — ** Boyle's Patent ' Air = Pump' 

Ridge Ventilator, 2nd Quality, No. 545. ].)ia 

Length Price, per foot.... Pitch of Roof 

Slated or Tiled " 



Boyle's Air Inlet Tube. 

2ND Quality, 

Fitted with Regulating Valve. 

e^arriagc Paid to any Railway Station 
in the United Kingdom, 

N°349 

5 ft. 9 in. X 8 in. X 3 in. £0 13 6. 

5 „ 9 M X 9 ,, X 4 ,. o 15 o. 
5 ,, 9 m Xio „ X 42., o 17 6. 

5 ,, 9 „ X12 ,, X 5 ,, II o. 

5 „ 9 ,, X12 „ X 6 ,, 126, 

Note. — Each Inlet has the accompanying 
Trade Mark affixed, without which none 
are genuine. 

"I 



BOYLE'S AIR INLET, 
2nd Quality. 



549. 



Boyle's Air Inlet Panel 

2ND Quality. 
Carriage Paid to any Railway Station 
in the United Kingdom. 



9 in. X 7 in, x 6 in. 

80 ., X 8 „ X 7 ., 

11 „ X 9 ,, X 8 ,, 

12 ,, xio ,, X 9 ,, 

Note. — Each Inlet has 
the accompanying 
Trade Mark affixed, 
without which none 
are genuine. 




No. 573. 



BOYLE'S AIR INLET, 
2nd Quality. 



■ i5o)'\:. 
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Table of Approximate Sizes and Number of 
Boyle's' Patent ^\ir-Pump" Ventilators and Air Inlets 

Necessary for the \-entilation of different classes of Riulclings. 

/ . nnfurnl SYStcn, of ventilation that both the outlet and inlet 
''It is essential to the suecess of " '^^ ' ; J J .^^/ ^y/.^.e this ,s not observed failure generally 

ventilators be of eorreet ''^'"''•f ''.''^/''';^/^;f ;^;-',,';/!fr 
ensues ',vith this form of ventilation. -Dl ChALMONT. 

Important. 

5Sefvl,:,;:?:■ecr;;^r'.h^;;,?;s;of oT'iy.;™. i.^^^. « .... no. ».* p..™. ,„ 

complyinf;^ with this desire. 

W. „.ve ),i,„e.o ,ef,ai,.c., r,o„, pub,.h.„s sue. . -^J'^^':!;™^; ^-LXn^ "" SS;" 

with their arrangements. 

We think however it is harJly necessary to ,>oin, out tlrat it is not only the amount that is 
expended Ei; a°,o the ',-,„,/« mJucJ for that expenditure which have to be cons.dered, 

,„ cases „ here expense .j », -^^'-..^f "" "™ou,:f"esp?,?de'S" ''T'SS^^t S^S:. 

of the highest class workmanship, and are intended to last as well as to act. 

Robert Bovle & Son, Ltd. 



















Boyle's 




Accommodation 
from 




.\ir 


Boyle's Patent 
-Pump " Ventilators. 




Boyle's Patent '* Air-Pump" 
Concealed, or Ridge Ventilators 


Air Inlets. 
Middle size. 


Churches & Halls 


20O to 300. -.2 
300 „ 400... 2 
400 „ 500. ..2 
600 ,, 800... 2 


24 in. 
27 in. 
30 in. 
36 in. 


dia. 12 in. dia. pipe. 

„ 14 in. 

15 in. 

., 18 in. 


. 2 

•3 
••3 


2 ft. 6 in. 
3^t. 

2 ft. 6 in. 

3 ft. 


engths 30 in. dia. 
30 in 
30 in. 
36 in. 


sec. 8 to 10 

10 ., 12 
12 ,. 14 
16 ., 20 


;; n 


800 ,,1000... 2 


42 in. 


,. 


21 in. 


■•3 


3 ft 6 in. 


36 in. 


20 „ 24 


Schoolrooms 


30 „ 50-1 
50 „ 70... I 


18 in. 
20 in. 




9 in. 
10 in. 


.. I 
.. I 


2 ft. 

2 ft. 6 in. 


length 24 in. 
24 in. 


3 - 4 

. 4 ^. 5 

., 5 <. 6 

6 . 8 

8 ,, 10 


... 


70 „ 100... I 
100 „ 150. ..2 


24 in. 




12 in. 


..I 


2 ft. 6 in. 


30 in. 




20 in. 




10 in. 





2 ft. 


lengths 30 in. 


,, 


150 „ 200... 2 


24 in. 


, 


12 in. 


. . 2 


2 ft. 6 in. 


30 in. 



Piices and Formulas. 

loyed when specifying or ( 
120, 122, 124. 

To Prevent Errors. 



For Prices and Formulas to be employed when specifying or ordering, see pages 89, 108, 109, no, 

120, 122, 124. 



When specifying or ordering, the TITLES of the Ventilators should be given IN FULL as well as the 

Catalogue Numbers. 
For Addresses see Pages 5 & 152. 

''Continued on pa^e i49-y 
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Ltd. 



5 Middle sui> 

. sec. S to 10 
10 ., n 

[2 . 14 

10 .. -0 

> .. 4 






ic9. 



;;ve^' 



1 10, 



stbe 



Accommodation 
from 



Hospital Wards. 



Council Chambers 



Billiard Rooms 



2 to 

4 n 
6 „ 

9 . 

17 » 

21 „ 

30 ,, 

40 „ 
60 ,, 
80 „ 

I 10 



3- 

8. 
12. 
16. 
20. 
24. 



Offices 



Workrooms 



40.. I 

60... I 

80... I 

1 10... I 

140... I 

1 table ...I 

2 tables ...2 

4 to 6... I 
6 ,, 8. ..I 
8 „ 10.., I 

10 „ 12... I 



15 „ 20... I 

20 ,„ 30... I 

" ■■• 30 . 40..- 1 

Stables for 3 to 4 horses . . . i 

4 » 7 n •••^ 

7 .>io „ ...I 

Dining and Drawing Rooms ...i 

Sitting Room ... ■■• i 

Bed Room ... • • ■ i 

W.C .. ... ..I 



Table of Sizes, &c, 

{Continued), 



Boyle's Patent 
'Air-Pump" Ventilators. 



20 in. dia. 

24 in. „ 

30 in. „ 

24 in. „ 

27 in. „ 

30 in. „ 

36 in. ,, 

30 in. „ 

36 in. „ 

42 in. „ 
48 in. 
54 in. 



27 m. 
24 in. 

20 in. 
24 in. 
27 in. 
30 in. 

24 in. 
27 in. 
30 in. 

2z] in. 
27 in. 
30 in, 

18 in. 
16 in. 
12 in. 

12 in. 



10 m 
I 2 in. 
15 in. 
12 in. 

14 in, 

15 in. 
18 in. 

15 in. 
18 in. 
21 in. 
24 in, 
28 in. 

14 in. 
12 in. 

ID in. 
12 in. 

14 in. 

15 in. 

12 in. 

14 in. 

15 in. 

12 in. 

14 in. 

15 in. 

9 in. 
8 in. 
6 in. 
6 in. 



dia. 



pipe. 



Boyle's 
Boyle's Patent '* Air-Pump" Air Inlets. 

Concealed, or Ridge Ventilators. Middle si?.e, 

2 ft. length 30 in. dia. sec. 3 to 4 

2 ft. 6 in. „ 30 in. 
2 ft. lengths 30 in, 

2 ft. 6 in. „ 30 in. 

3 ft. „ 36 in. 

2 ft, 6 in. „ 36 in. 

3 ft. „ 36 in. 

3 ft. length 36 in. 

4 ft. „ 36 in. 
3 ft. lengths 36 in. 

3 ft. 6 in. „ 36 in. 

4 ft. 6 in, „ 36 in. 

3 ft. length 30 in. 

2 ft. 6 in. lengths 30 in. 
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Recommendations for other buildings famished upon application stating particulars, accompanied by 
rough sketch where convenient. 

NOTE.- When preferred one larger or a greater number of smaller <' Air-Pump '' Ventilators may be 
employed of equal total price of sizes and numbers as above given. 

N.B.-In special cases, and where the conditions are unfavourable, larger Ventilators may have to be 
used than the sizes above recommended. 

Plans and Estimates furnished free of charge. 

Skilled Engineers and Experienced Workmen sent to any part of the United Kingdom. 

Prices and Formulas. 

For Prices and Formulas to be employed when specifying or ordering, see pages 89, 108, 109, no, 

120, 122, 124. 

To PreA^ent Errors. 

When specifying or ordering, the TITLES of the Ventilators should be given IN FULL as well as the 

Catalogue Numbers. 
For Addresses see Pages 5 & 152. 
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Robert Boyle, Inventor & Sanitarian. 

(Founder of the Profession of Ventilation Eng-ineering-.) 
By Lawrence Saunders. 

New and Enlarged Edition, Price Six Shillings. 

Opinions of the London Press. 



"Robert Boyle was a sava-iit. There was no trace of 
selfishness in his actions, and in his inventions he was thinking 
more of the pubHc good than of his own rewards. ... It 
is full of interest as an account of a useful and lienevolent life, 
and is also a very complete record of the progress of science in 
dealing with the difficult subject of ventilation." — Archi(€ct, 

"A tribute of respect to one of the workers in the field of 
industry, whose eftbrts live in the form of benefits handed down 
to subsequent generations." — Building News. 
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" RoBER r Boyle was the author of many brilliant inventions, 
the best known of which is the method of ventilating public 
buildings which by general consent is the most effective that has 
yet been introduced. His career was an interesting one."— 
Academy. 

"The subject of this sketch is worthy of remembrance." — 
Notes and Queries. 

"This clever biographical sketch is well worth reading as 
the record of an active and well-spent Xii^.'*''— Literary World. 

" The son of a Scotch surgeon, who made the lenses for his 
magic lantern missionary lectures, organised at Glasgow an 
industrial museum, invented an explosive shell, and who was 
led by his experience of the foul air of the slums to think out 
the well-known * air-pump* ventilator." — Graphic, 

"An enthusiastic tribute to the memory of an ingenious 
inventor and earnest man." — Daily Chronicle, 

" A little book with much in it to suggest thoughts. It is a 
biographical sketch of the two Boyles, father and son, who 
have made their names famous by their system of ventilation. 
More enthusiastic, simple-hearted men it would be hard to find. 
The history of their lives, their genius, and their inventions 
is most interesting." — Life. 

"This little book gives the life work of two honest and 
persevering Scotchmen. Their inventive energies took a practical 
turn. The discovery of a new explosive, that of the still more 
important 'air-pump' ventilator, and other suggestions of a use- 
ful sort, together with a philanthropic kind-heartedness, render 
these worthy men deserving of their success." — Bookseller. 



" A sketch — rather too brief— of the lives of Robert Boyle, 
father and son, who have brought the question of ventilation 
and sanitation to a science by the discoveries of their inventive 
genius." — Christian World. 

" A bright story of true Christian heroism. As we read 
through these pages of the almost insurmountable difficulties 
overcome by the Boyles, father and son ; of the good done ; 
the sanitation achieved ; the inventions perfected ; we see men 
whose sole aim was to serve God, benefit mankind, and whose 
example should be held up to all our boys beginning life." — 
Christian, 

"The record of an earnest, energetic, and untiring life ; a life 
governed by high principle and devoted to noble ends. . . . 
His useful and laborious life needs no eulogy. Self-culture and 
help to others were his most marked traits. He was foremost 
in all social and sanitary improvements, and has_ left a legacy 
to the world o{ at least one invention which is of national 
worth — the 'air-pump' ventilator— that invention which has 
made the name of Boyle world famous. . . . Blis name 
may therefore be enrolled, without hesitation, among the bene- 
factors of the human ids\\\\^.'"— Sanitary Engineering. 

"The record of the life of one of those strong, heroic, 
and enthusiastic men in whom the late Charles Kingsley would 
have delighted. It is rarely indeed that any man succeeds in 
cro\\ding mto his life so much of what is really good and 
useful as did the late Robert Boyle."— C/t'// Service Gazette. 

"Had Mr. Boyle distinguished himself by nothing but the 
invention of the ' air-pump ' ventilator, he would have well 
deserved to have a memorial of his career placed before the 
public. . . . The son inherits the ability and character of 
his father, and is highly esteemed for his scientific attainments, 
his literary power, and his influential position as the head of a 
large and important industry." — British A/aii. 



"There are few better known names in the scientific world 
than that of Mr. Rolert Boyle, the inventor of the 'air-pump ' 
ventilator. ... A work full of interest to all who admire 
a useful and benevolent U[e.''—Build£?-'s Weekly Reporter. 



Opinions of the Provincial Press. 



"A man of indubitable inventive genius, and strong philan- 
thropic zeal." — Scotsnia7i. 

" Robert Boyle bore a distinguished name in science and 
proved himself worthy of it. He is now best and most widely 
known through his 'air-pump' ventilator, which has been 
ap[)lied with signal success to many of our public buildings." — 
Edinburgh Courant. 

" Boyle, the inventor. — From his earliest youth of an inven- 
tive turn of mind. . . . As a philanthropist and a lecturer 
he gained a wide reputation, but it is as an inventor of sanitary 
appliances that his name will always be most associated. 
The result being the now famous 'air-pump' ventilator, which 
is so widely used not only in this but in other countries." — 
Liverpool Courier. 

" Mr. Saunders gives an interesting sketch of the lives of a 
father and son unusually distinguished for their energy and 
invention." — Newcastle Ch ronicie. 



"An excellently written biography of the eminent inventor 
and philanthropist, Robert Boyle. . . . The work is 
practically a biography of the late Robert Boyle and of his 
son Robert, who is still living and carrying on his father's 
great work as a sanitary engineer. Both are characters such 
as Samuel Smiles might well apply his genius to describing." — 
H21II Express. 

" A very readable sketch of the life of a remarkable man— a 
practical friend of the people, a worker rather than a talker, 
a man of Ixoad intellect."— C/;t?j/^r Chronicle. 

'* A Scotchman of a peculiarly earnest mind, gifted at once 
with the inventive faculty and an intense desire to be useful and 
to confer benefits on his fellow-men."— //a/ZAr-r Courier. 

" A biographical sketch of the two Boyles, father and son, 
from whom came the now celebrated 'Boyle' ventilator,"-- 
I 'ly mouth Western Mercury. 



Robert Boyle & Son, Limited, 6^, Holborn Viaduct, London, B.C. 
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Supplement. 



Reproductions of Diagrams illustrating the action 



Of 

Natural & Mechanical Methods of Ventilation 

Which 

Ai)[)eared in a Series of Pamphlets containing Reprmts of 
Articles on 

Ventilation 

Published in the 

Local Government Journal 

Sept. ist, Oct. 13th, Dec. 15th, 1894, and Feb. lOth, 1895. 

Extracts from which are here given by the kind permission 
of the Publishers. 
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'MECHANICAL VENTILATION ON THE DOWNDR XUCHIT PKI XCI PLE, 

BV IMPULSION, OK THE PLENUM SYSTEM, APPLIED 

TO A HOSPITAL WARD. 



A 

B 

C 

DD 



Roof Ventilator 
Main Upcast Sh.dt. 
Horizontal Foul Air 'i'runk. 
Connecting Pipes from Foul 
Air Klues. 



Koul Air I'lues. 

Foul Air Exits from Ward int") 

Foul Air Flues EE, 
hVfsh Air Supply Duct carried 

along Centre of Ceiling 
Discharge TuUcs. 




Blue— Fresh air supply. 
Yellow— Products of combustion. 

' Dowiiward ventilation returns the % 



Brown- Products of respiration. 

Ri-:n— Products of respiration from patient. 



, ^^ , , ^ . , . ^^ , -itiated respired air to be rebreathed, also the poisonous 

r^^ ',). t ^f"''"^^'^'^- Only an unendurable and highly dangerous downdrau-ht could 
prevent the hot respired a.r ascending lo a height sufficient to ensure its rebrejthal. Wiih 
eltL7'hT/'V"^"''' 'l^ ho.-patal inhale foul air only. If the foul air exits are placed 
a isfarrdln °.T'°' ^' '^' ^de of the bed. the results are the same, also when the fresh 
a.r IS forced m at the upper parts of the side or end walls, or is projected up on to the ceiling." 



A SOURCE OF INFECTION. 

_ * ' The breath from a fever patient being of a higher temperattue than that of a person in ordinary health, ascends to a greaier 
height, before bemg pressed down by the descending current, and is inhaled by those who may be close to the bedside, owing to 
rnV ^r ;^ conseqt^ent diffusion that takes place. Where the current ks upwards, as in natural ventilation, the breath 

from h. pat.ent ascends in an unbroken column, and is immediately drawn away without coming into contact with any 



II, J "■«"'■ iJ.v»tiy VVIIIIUUL (.-IJlllllIL: Hill..' i-'^^i''-"^- " j 

„ , , ' ''"^™.<^^^"g'^' ^y^'em the patient must inevitably rebreathe a considerable Portion of not only his own exhausted 

•■ The wat" '" ''"TJ'T ,'"' °'"' '"''^'^ "" ^^='' ^"'^ "f h.™, and of persons standing about his bed. 

the .lownlrd r' 1 k" '■ '" "'"'' ''' '''"'''' eerms are suspen.led, ,s blcewi.se precipitated on to the bedelothing by 

ct 1 e , - " M r h r: ^^"T'^'-^- I--" -< -ly a ..eans of considerably retarding his recovery, if tt ts not indeed 

the actual eau,e of h„ death, but ,s a dangerous source of infectton to others."-/,.,-./ Go^.n.J,> /..n.a/. 









'MECHANICAL VENTILATION Ox\ THE DOWNDRAUGHT TRINCITLE, 

EV IMPULSION, OR TtlE PLENUM SYSTEM, APPLIED 

TO A HALL .^^^^^OR CHURCH. 



B 

C 

DD 

EE 

PP 



Roof Ventilator. 
Main Upcast Shaft. 
Hori/'ontal Foul Air Trunk 
Connecting Pipes from I' 

.-Mr Klues. 
Foul Air Flues. ^ 
Foul Air E.xits from 
Church (or Hallj 
into Foul Air 
Flues KK. 



Fresh Air Supply Flue. 
Note. — Several of these Flues are 
.lly constructed in each of 
the side walls. 
Inlet Tubes through which the 
fresh air ii mechanically pro- 
jected at a high velocity on 
the ceiling and then 




F.LUE- 

Vkll( 



-Fresh air supply. 

u— Products of combustion. 



R ROW N — Products cf respiration. 
RED—FVoducts of respiration from Infected 
persons. 
" ' In hails arranged with galleries, the difficulty of so arranging downward currents that, on 
the one h;«nd, the air rendered impure in the galleries shall not contaminate that which is descending 
lo supply the main floor below, and, on the other hand /.the supply for the floor shall not be drawn aside 
to the galleties, is so great that it is almost an impossibility to effect ii.'^Extract from Government 
Report to Congress on the failure of mechanical ventilation at the Capitol, Washington, U.S.A. 

" ' The air is delivered by fan propulsion and is taken out at the floor, giving a downward system 
of ventilation. The air vitiated by respiration is brought back to be rein haled. . . . 
M. Tr^lat emphatically condemns downward ventilation.' — Extract from Official Report on the 
failure of mechanical ventilation at the Chamber of Deputies, Paris." 



COMPAR.VTIVE ADVANTACiES OF UPWARD AND DOWNWARD METHODS OF VENTILATION. 

"In a Government report on ventilation laid before the United States Congress, Clause 3 of the report slates : — ' In large 
rooms an enormous quantity of air must be introduced in the downward method if the occupants are to breathe pure, fresh air, or 
about three times the amount which is found to give satisfactory results with the upward method. 

" ' Fur these i\.m\ other reasons the Board are of opinion thai the upward method should be preferred.' '"^Local Government 
Journal. 
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MKCIIANirAL \KNTILATION ON TMK DOWNDKAUGHT SYSTJ-M, 
]]\ IMf'ULSION, OK TUE PLKNUM PKlXCirLK, 
AI'l'LIED TO SCIiOOLKOOMS. 



A Ki.nf \'entilator. 

B Mam VlKa-^l Sliaft 

C Hi)ii/onul ['uiil Air Inifik 

DTi (. uniiecun- ['i()c^ iVoin Foul 
Air FUr^s. 

EE h.iil Air Klues 

PF Foul Air Kxits into Flues KE. 
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-Fresh air supply, Uki-wn — IVoducts of ropii.Llion 

- Products of combusi ion. Ri d— Products of respiration fVom 

infecttid scholars. 

' ' W'hh all downdraugh: systems diluted foul air only is breathed, never fresh, pure air, 
as the respired and e>liaustc-d air (irst, owing to its greater levity, ascend';, and is returned 
by the downward current to the breathing Jevel mixed with the products of combustion, and 
is ihere reinhaled. Only a very strong, and what would be an unendurable downdraught, 
rould prevent the highly rarefied respired air from rising to a height sufficient to ensure its 
rebreaihal. . . . It is universally condemned by scientific authorities as most pernicious, 
contrary to the laws of Nature and— from causes which are well known— fatal to health, 
insidiously sowing the seeds of disease.' — Building iVeTus." 



DOW^N I) K A U G 1 IT V K N TI L ATI ON. 

"This is one of the very earliest forms of mechanical venlilalion, devised at a time when the law of diffusion was but 
iiii perfectly understood in connection with its relation to ventilation, and when it was the popular belief that carbonic acid gas 
and other impurities evolved in an occupied building fell to the lower level, and there accumulated in stratas— hence the supposed 
necessity for expelling the foul air at the flour level, a method now obsolete and out of elate."— Z-^^r-?/ Govern ineiit JournaL 



' MECHANICAL VENTILATION ON THE LATERAL AND DOWNW ARD 
PRINCIPLE, BY IMi'ULSION, OR TME PLENUM SYSTEM, 
APPLIED TO A SCHOOL. 
A, 



A Roof V-iUil; 
B Main V[>i.A':i Shaft. 
C Horizontal ;\ir Trunk. 
D Connecting I'ipe with Foul Air 
Flue E 



Ail I'Ine 

I Air Supjjiy I'ipe. 




E Fre-.h air supply. 
Yi'.J-r.c'W— Products of comlustioi 



oducts of resf>iration. 

Rf:d — Products of respiration from i 
scholar 



'" It i^ well known to sanitarians that such a mode of changing the air (downward ventilation) 
is inimical to healih, being not only a direct cause, but a fruitful means of disseminating 
disease, as evidenced by the rej,x>rt issued by the Local (Juvernment Board, one town, 
where the schools are mechanical I y ventilated on the downdraught principle, being specially 
mentioned as the "chief focus' of the disease (influenza) in Scotland. —ic(<T/ UoTsrnrnent 
Journal on Report to Parliament by the Local Government Board." 
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HOW INFECTION IS SPREAD. 

" The report on the inHuenza epidemic presented to Parliament l)y the Local Government Board indicates the extreme 

importance of proper ventilation— especially in schools— which is pronounced to be the only real safeguard against that disease. 

*<Tlie statisiics given point to one town, where the schools are mechanically ventilated on the downdraught principle, as 

bein<,r the 'chief focus' of the disease in Scotland. So far as the children in the schools are concerned this is easily accounted 

. for, a^ the warm, infected air expelled from the lungs is returned by the descending current, and is not only relnhaled, 1ml is also 

breathed Ijy the other scholars. This is how infection is spread."— /^^m/ Govcnunatt JouniaL 



IFCHANICAL VKNTILATION BY IMPULSION, OR THE PLENUM 
PRINCIPLE, APPLIED TO SCHOOLROOMS. 



Koof Veniilalor. 

Main Upca^st Shart. 

Horizontal Foul Air Trunk. 

Foul Air Shafts. 

Foul Air Exit in ceiling. 

Fresh Air Supply Flue, show- 
ing the air being propelled 
up on to ceiling. 



N.B.-The fresh air supply heated to such a temperature, as 
D is necessary to effectuaiiy warm a buiidn^^j, is thereby 

eriously deteriorated for breath mi; purposes ; there- 
fore to secure hcalihy ventilation 
the heating of a building should y 
always be separate and distinct '' 
I from that of the air supply- 




Fresh Air Supply Flue, show- 
ing alternative plan of pro- 
pelling air at an anp;le. 
Dotted lines indicate altcr- 
" native Foul Air Flues and 
Exits in walls instead of 
ceiling, in conjunction with 
air inlet in opposite wall. 



li fl^/l ^i-'^. 



mS_M 




lii.uF.— Fresh air supply. 
Yellow— Products of combustion. 



Brown— Products of respiration. 
Red— Products of respiration from 
infected scholars. 



'• * Mechanical ventilation by impulsion forces air into a building under pressure and at a 
high velocity - destructive of diffusion-causing disagreeable and dangerous draughts_ m the 
vicinity and in the line of the inlets and outlets, the other parts of the bui ding being left 
wholly unventilated, a., the incoming columns of air usually travel,_or are propelled, m a direct 
line to the nearest ourlet, and there make their e,scape. Engine-dnving columns of air through 
a building is not ventilating it. . . . It is wholly mUleading to take the registered volumes 
of air forced into or out of a building at certain points as in ariy way indicating ho.v olten in a 
given time the whole of the air is changed.'— ^w;Vrf'/«^ A'^f^." _ ■ ■ , r, , j 

" Note —When a volume of air is forced in under pressure a certain portion is deflected and 
descends, as with the downward system, returning the respired air to be remhaled, also the 
products of combustion." 



AIR ANALYSES AND DEFECTIVE VENTILATION. 

" It is now admitted that air analyses cannot always be accepted as correctly demonstrating the general purity of the air or 
efficiency of the ventilation, as in buildings where the ventilation has been condemned as dangerously defective the air analyses 
were seemingly all that could be desired, whilst the registered volumes of air forced in were enormous, 

''Wonderful results may be shown in the way of tables of cubic feel of air propelled into a building, but they are illusory as 
in any way indicating the efficiency of the ventilation. 

"The architect to the Local Government Board reports that 
failures.' " — Local Cover?/ w e n^ /ou ma/. 



' mechanical ventilating arrangements are generally utter 



' NATURAL SYSTEM OF VENTILATION BY EXTRACTION AND 

a DIFFUSION, APPLIED TO SCHOOLROOMS. 



Roof Ventilator, 
1 Upcast Shaft. 
GC Branch Pipes connecting with Foul 
Air Exit openings in ceilings, 
Koul Air Kxit opening made in ceiling 
close to wall on op[>osite side to air 
inlets, the fresh air traversing, in 
an upward direction, the full width 
.)f class ruoin. 



for fresh air screened 
and V. ashed, cooled or 
warmed, admitted at a 
low velocity to secure the 
most perfect diffusion. 
FPF Radi;iting Inlets for fresh 
air screened and warmed, 
connected with ot>enings 
through external 




Blue— Prcsh air supply. Brown — Products of respiration. 

\ki.io\v — Products of comlju,stion. Red — Products of respiration from infected 

scholars. 

'• ' Science proves that there is not a moment of time but when there Is a movement of the air, 
and that this moven\ent properly- utilised is sufficient at all times to change the air in a building and 
secure ventilation.' 

" ' V'cntilation can only be successfully accomplished at all limes when it is effected without 
assistance from mechanical or artificial connivances However perfect these may appear, they can 
never achieve results superior to those ensured by judicious and intelligent adaptation of natund 
means; and they necess^inly suffer from the very serious disadvantage that they are liable to 
interruption without warning, and with possibly disastrous consequences.' — Professor Wadk, 
Lecturer on Hygiene, Oxford University Kxtension." 



NATURAL 



MECHANICAL EXTRACTION. 



he aii^ °^ 
analyses 

ilusory ^ 

:a:iy ^^^'' 



" In a paper on ' Ventilation ' read before the Society of Arts, London, February ist, iSgj, the respective values of natural 
and mechanical methods of ventilation were explained by the lecturer, who said :- — 

" 'After several tests in schools ventilated on each system, it was clearly demonstrated that in none of the schools examined 
and ventilated mechanicaJly by extraction^even in a new school opened for a week or two— was ihe air found to be more pure 
than in those examined and ventilated naturally without any mechanism. 

** ' Draughts existed in the upper levels of every room ventilated mechanically by extraction, while the halls of such buildings 
were generally full of draughts.' 

"According to the analyses, the number of bacteria found in the air of the schools ventilated naturally were about 25 per 
cent, less than in the air of the schools mechanically ventilated." — Loca/ Cover n nunl JourtiaL 



r i 



VentilatioiL 



Extracts from a paper on >' Hospital Construction 

November /th. ^^98, by Dr. John V\ . Havxxaki. 



ad before the Liverpool Archi- 



tectural Societ>\ on 



,ur aiies and d^vdlings to takc^ share in 
umnterntptedly wUhout our mm"— 1^^KKKS. 



..,, ./ the arr n a ia.u of Nature; we have only to alhu> the a^r in 
this eonstant ehan-e. and venttlation will go on 



•' For hospital wards open fires are risky, costly, aiul trouble- 1 
.ume : they greatly embarrass all plans of ventilation, and are | 
in many uther ways objectionable. They are of but little use , 
:i. means of ventilation; they certainly abstract air, but they 
take it principally from near the floor, whereas the foul air 
accumulates near the ceilini^, being he.ited and so made light 
by the same means that foul it. Hospitals warmed only by 
open fires are sure to be very imi.erfcctly warmed ; and if at the 
same time they are attempted to l)e ventilate.l only by open 
windows they are most certainly also very imperfectly ventilnte-l 
It is much to be regretted that some hospitals are professed 
to be ventilated and warmed by simply open windows and 
open hies, even throughout the winter in this climate. - . 

-In a Blue IJook, issued in 189S, 'On the Ventilation 
and Warming of Board Schools/ on p. 23 occurs this statement 



"'The method of low ventilation,' say the Government 
(^)mmissioners, 'should be avoided on various grounds. 
The heated air which passes upwards should pas- 
away.' (Blue Book, )>. 4— bottom—and 30.) 

"The outside air presses in through the inlets and the inside 
air presses out through the outlets at a s))eed determined by the 



difference in weight; that 



is, HI winter, a difference between 
air averaging about 35 deg. K. or lower and about 65 deg. F. or 
higher. Now, according to the laws of atmospheric pressure. 
this illfierence produces a speed of at least 8 ft. per second in 
M'dinary tUies or cliimneys. (Blue Book. p. 6.) . 

■' If, therefore, the inlets and outlets be properly [.roponioned 
the ordinary atmospheric pressure will carry on the 
1 quite efficiently, and the whole hospital will be kept 
comfortable b\' the natural forces alone. There is no 
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fresh 



eference to ventilation by open windows: ' In those cases I ^^^^ ^j^^^ ^j^^ speed will not be enough to keep up efficient 



\\\ which the ventilation was eftective the temperature of the 
dormitory would follow closely that of the outsi<le air, and 
would not exceed that of the outside air by more than about 
2 J deg.' 

" In spring and autumn the vveaUier is then generally too cold 
to have the windows always open and yet not cold enough to 
have the fires continually burning, so that the abstraction 
cannot then be accomplished efficiently by either windows or 
fires ; it must consequently be done by outlets specially provided 
for the purpose. ' The fuul air,' says the writer in the Ency- 
clopaedia, 'should be taken out at the highest part of the 
ward.' These outlets should then be in the wauls, in or near 
their ceilings. . . . 



.■entilation, it is more likely to be too great; but there need lie 
no fear of its being too great, because it is completely under 
control, and can be regulated to any rate desired, by the valves 
at the ward inlets and outlets. . . . 



" The pbn here sketched < 
spontaneous ' ventilation. 



" 'While the air is in the lungs,' say the Government Com- 
missioners, Mt acquires so much heat that it becomes specifically 
lighter than the surrounding air, and rises above our heads ; 
. . the heated air which passes upwards should pass 
away. . - . For the ventilation of rooms exits should be 
provided for the spent air near the ceiling.' . 

" To the plan of abstracting the foul air near the fioor, there 
are at least four grave objections : (i) It is opposed to Nature's 
law of atmospheric pressure, and therefore requires the use of 
special abstracting power by means of furnaces for its accom- 
plishment ; (2) By drawing down the foul air it causes it to be 
breathed over again, which recently breathed air ought never to 
be ; (3} The fresh air supplied is apt to be forced in overheated, 
in fact burnt, and so made unhealthy ; (4) The long tortuous 
abstraction flues cannot be kept clean, and will, therefore, 
become lurking places for dust and germs. The plan is quite 
unsuitable for hospitals, and should certainly never be used 
where there is likely to be infection, . . . 



ut is, in its main features, natural or 
Natural ventilation is certainly 
much to be preferred to any and every artificial system, v hether 
on the i>lenum or vacuum principle, and it is. of course, 
much less complicated. It is, indeed, comparative simplicity 
itself— merely arranging openings and warming the air, and, as 
shown above, it acts more than efficiently. It also involves very 
little original outlay, and comparaUvely no permanent cost for 
maintenance. Whereas all artificial systems involve costly 
original plant of machinery, as well as heavy permanent expense 
for maintenance in engines, engineers, fuel, &c. , and with all 
they cannot be made as efficient or nearly so pleasant and 
healthy in operation. 

"I am, of course, well aware that some medical practitioners 
do recommend hospitals to be ventilated only by open windows 
on both sides of large wards, even in winter in this climate, and 
maintain that there is neither risk nor discomfort in doing so. 
They do not themselves, however, submit to such ventilation ; 
that is, they do not themselves sit in their study, or have their 
families to sit in the morning room or sleep in liedrooms with 
windows to the east open all the winter through ! And it is 
only bounce for matrons and nurses to accjuiesce in such an 
arrangement and uphold it ; they are themselves not confined to 
beds underneath open windows, but are moving about in and 
out of the wards. Nor do they submit to it in their own rooms 
during cold easterly windy days and nights. The helpless 
patients scarcely dare complain or even admit that they feel a 
■ draught if the nurse says they do not." 
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